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MARES 5 TYPES 
OF 
CONCRETE PILES 


DIMENSIONS 
ere Fl 1. STANDARD... 2. STEP-TAPER . .. 


PILES 3. PIPE STEP-TAPER...4. COMPOSITE 
: 5. GOW CAISSONS 


Raymond installs every type of pile: cast-in-place 

=| ; . : A on 
on SECTIONS! Z concrete, precast concrete, steel pipe, wood and 
N OTYPE H-beam. Raymond operations include underpinning 


g 


borings and soil investigations; waterfront constructior 

and harbor and river improvements; also cement morta 
lining of pipes by th 
Centriline Corporatio: 
Raymond Subsidiary 


STEP TAPER SECTIONS — 


Composite Pile inlower 


right hand tate? 
has wedge type join } 
with sealing ring forced ull 
into head of wood pile. 

o types of tenon 
ailable 


Tw 
joints also av 


Raymond Composite Piles are used for economy and long 
length (up to 140 feet). The conercte upper sce tion extends 
from the permanent water table up to the underside of the 
footing, thus eliminating the expensive excavation. sheet 
ing and pumping often required with wood pile S. 

Ravinond ¢ omposile Piles have solved mans de » founda 
lion problems permanently and at minimum final cost. We 


shall be glad to advise vou. without obligation. whether 





thev are suitable for vour 


PERMANENT WATER LINE , 


RESISTANCE 
CONCRETE PILE Co. 
140 CEDAR STREET, NEW YORK 6, N. Y 


BRANCH OFFICES 
Pit u \! 



































Steel H-Beam Bearing Piles 
support huge spillway for Dam “B” 
near Jasper, Texas 


DAM “B” is located on the Neches River, 
near Jasper, in the piney hills of East Texas. 
As a unit of the four-dam Neches-Angelina 
Rivers project, Dam “B” will provide a reser- 
voir which will regulate the fluctuating out- 
flows from the power plants of the proposed 
McGee Bend and Rockland reservoir projects. 

Construction of the concrete spillway sec- 








SITE 


in-place 


od and 
dinning 


structior 
it morte tion necessitated re-routing of the Neches 
by t! a 4 River, excavation of 225,000 cubic yards of 
tion (22 material and construction of a foundation of 
5244 % * eee eee 53-pound steel H-Beam bearing piles. 
° These U-S-S Bearing Piles, CBP Section- 
a . 124, are spaced at 5-foot centers in the spillway | 
- - structure, at 32 foot centers in the wing walls, 
and at 8-foot centers in the stilling basin area, 
driven into hard packed clay with a 19,000 
~ foot-pound hammer. 


The gates of Dam “B” will close in Decem- 
ber of 1950, with the entire project expected 
to be completed in 1952. 

This dam foundation is one of many na- 
tionally important foundation jobs in which 
both economical and practical considerations 
are better served by U-S-S Steel Bearing Piles 
and U-S-S Steel Sheet Piling. Let us show you 
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PB ray) i we 
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how these service-tested construction products 
can be used to solve your problems most efh- 
ciently. For complete details, call the United 
States Steel office nearest you, or write to 
United States Steel, 2135 Carnegie Building, 
Pittsburgh 30, Pennsylvania. 
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Above) Piling in the main part of the structure consists 
of alternate rows of batter piling, up-stream and down- 
stream three-to-one, to sustain lateral load and prevent 
sliding. Straight vertical pilings are used in the stilling 
basin. 
















(At right) Driving sections of U-S-S MP-102 Steel Sheet 
Piling along the up- and down-stream limits of the concrete 
spillway structure to prevent seepage under the concrete 
portion of the dam. The up-stream sections are 32 feet 
long, down-stream, 26 feet long. 






Construction is under the direction of Lt. Colonel Ells- 
worth I. Davis, District Engineer, U. S. Army Corps of 
Engineers, Galveston, and under the immediate supervision 
of Fred W. Johnson, Resident Engineer. The gated spill- 
way will be built by Reynolds & Williams and Noonan 
Construction Company, G. E. Murphey, Superintendent. 

















CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


STEEL H-BEAM BEARING PILES 
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Without crushing strength—or, for that matter—without all of the strength factors 
listed opposite—no pipe laid 100 years ago in city streets would be in service today. 
But. in spite of the evolution of traffic from horse-drawn vehicles to heavy 

trucks and buses—and today’s vast complexity of subway and underground utility 
services—cast iron gas and water mains, laid over a century ago, are serving 

in the streets of more than 30 cities in the United States and Canada. 

Such service records prove that cast iron pipe 

combines all the strength factors of long life with ample margins of safety. 

No pipe that is provably deficient in any of these strength factors should 

ever be laid in city streets. Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Engineer, 122 So. Michigan Ave., Chicago 3. 


CAST TRON PIPE 
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Strength factors of Long Lite | 


No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


( RUS H | N C STREN C TH The ability of cast iron pipe to withstand external 


loads imposed by heavy fill and unusual traffic 
loads is proved by the Ring Compression Test. 
Standard 6-inch cast iron pipe withstands a crush- 
ing weight of more than 14,000 lbs. per foot. 


STRENGTH When cast iron pipe is subjected to beam stress 
caused by soil settlement, or disturbance of soil 
by other utilities, or resting on an obstruction, 


tests prove that standard 6-inch cast iron pipe in 
10-foot span sustains a load of 15,000 lbs. 





BEAM 






The toughness of cast iron pipe which enables it 


SHOCK STRENGTH to withstand impact and traffic shocks, as well as 
the hazards in handling, is demonstrated by the 









stors Impact Test. While under hydrostatic pressure 
day. and the heavy blows from a 50 pound hammer, 
avy standard 6-inch cast iron pipe does not crack until 
‘lity the hammer is dropped 6 times on the same spot 
on from progressively increased heights of 6 inches. 


ida. b 
»ipe BURSTING STRENGT In full length bursting tests standard 6-inch cast 
| 


ety. iron pipe withstands more than 2500 lbs. per 
wuld square inch internal hydrostatic pressure, which 
proves ample ability to resist water-hammer or 
unusual working pressures. 
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SERVES FOR CENTURIES 
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RICHMOND HAS IT... 


Over the entire field of concrete construction, Richmond has developed the right form-tying 
devices for every requirement... for faster form-erection; quicker form-stripping; and a 
cleaner, more accurate job. Rely on Richmond for soundly engineered products ...and the 
technical know-how which comes from the widest experience in the field. 
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These are just a few of the many 
items in the Richmond family. Send 
for catalogue for complete line. 
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MANUFACTURERS of 
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and ACCESSORIES for CONCRETE CONSTRUCTION 
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1. It gives you faster print- 
ing intermediates. Now you 
can speed up quantity print pro- 
duction ...save time and money 






... with new Kodagraph Auto- 
positive Film! What's more, you, 
or your local blueprinter, can 
expose this amazing reproduc- 
tion material in high-intensity 
blueprint or direct-process ma- 
chines... or ina vacuum frame; 
develop it in standard photo- 





: graphic solutions. You get posi- 

. tive intermediates directly ... 

. and the job can be done quickly, 

. economically . . . under ordinary 
light. 









— 


3. It simplifies revision, reference. Both sides of 
Kodagraph Autopositive Film are matte-surfaced . . . 
can be written on with pencil or pen. And since the base 
+ is highly translucent, details can be read from either 
side without use of an illuminator. 





Mail coupon today 
for this free illustrated 
booklet giving all the 
facts on Kodagraph 
Autopositive Film— 





...and 4 new advantages 
in print production for you 





2. It holds detail—amazingly. 
Kodagraph Autopositive Film 
combines a high-contrast photo- 
graphic emulsion and famous 
Kodak safety film base. It 
catches the finest line — keeps 
close lines from “filling in.” 
Think what an aid this new in- 
termediate material will be in 
producing print-making “mas- 
ters” from difficult originals .. . 
how it can save you many thou- 
sands of dollars in redrafting 
costs—while assuring final prints 
of highest quality! 








4. It even reproduces illustrations and text on 
opaque stock—giving you sharp, fast-printing “masters” 
which will produce sparkling direct-process prints. An 
economical short cut you'll appreciate in preparing data 
sheets, instruction manuals, and parts lists. 


EASTMAN KODAK COMPANY 
INDUSTRIAL PHOTOGRAPHIC DIVISION 93 
ROCHESTER 4, N. Y. 


Gentlemen: Please send a copy of your folder on Kodagraph Autopositive Film. 














the latest addition to Name Position 
(please print) 
the famous Kodagraph 
: f S F Company Street 
line of reproduction F 
RING materials, City State 























GHAMPIO 


WORKIN’EST 


Here are some of the exclusive features thai 
give the TD-24 its matchless work capacity; 


, 


an) 


1. 180-h.p. International diesel engine with 
gasoline-conversion starting and unmatched 
“lugability”, 


2. Synchromesh transmission for easy shift- 
on-the-go operation; plus eight speeds 
forward and eight reverse. 


3. Planet Power drive, smooth and rugged, 
for instant speed change up or down one 
gear without declutching. 


4. Planet Power steering to provide pow:s 
on both tracks in gradual turns ard perni 
feathered or pivot turns. 


5. Separate reverse lever for quick chang 
of direction of travel in any of the eigt 
transmission speeds. 


6. High-speed track assemblies with ne 
recoil mechanism that holds front idlers ¢ 


position against full-load track pull. 


The NEW 





CRAWLER TRACTORS ¢ WHEEL TRACTORS 
DIESEL ENGINES « POWER UNITS 
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TRACTOR ON ANY JOB 


@ “THE TD-24 is definitely outhauling every 
other tractor on the job. It will do so much work 
that we are sure our job costs will show a great 
saving!” That’s the report of the foreman on 
the 247,000-yd. University of Maryland stadium 
project. @ “I don’t have to stop on any grade,” 
the operator reports, “and we have 25% or better 


on this job. Why, I just go up in 4th gear easy 


INTERNATIONAL HARVESTER COMPANY ©« Chicago 


Tune in 
James Melton and 
“Harvest of Stars,” 

—NBC. Sunday 


afternoons 


INTERNATIONAL 
HARVESTER 





INTERNATIONAL 


INDUSTRIA 


while the other tractors have to switch to low to 
make it.” And the TD-24 hauls a 17-yard scraper, 
heaped! @ Yes, the TD-24 is the “workin’est 
tractor” on any job. Yet, its operator is the 
worker with the easiest day! See your Interna- 
tional Industrial Power Distributor. Get a TD-24 
demonstration. Discover how you, too, can save 


job time, cut costs, earn extra profits. 
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A GREAT GRADER! 


RicuHT on the heels of rough grading on Pipe- enough ahead. Except for two scrapers, we 
stone County Highway No. 4 near Ruthton, are 100% ‘Caterpillar’ owners. ‘Caterpillar’ 
Minn., this “Cat” Diesel No. 12 Motor Grader machines are by far the best on the market.” 
is finishing 9.5 miles of 30-ft. road. There’s WI atever the grading job, there’s a “Cat” 


no time wasted making repeated passes — the Diese) .‘otor Grader the right size to do it 
No. 12’s positive mechanical controls keep its 
tough blade on the beam. 


most profitably for you. And there’s a respon- 

sible “Caterpillar” dealer as close as your 
John S. Pukrop, Contractor, speaks from phone for round-the-clock service. He sin- 

practical experience when he says: “In my cerely believes this rugged yellow machine is 

book the No. 12 is the best of all graders and the best in the field. Ask him for proof of its 

most economical to operate. It has many uses, performance! 

of course, but we use it for grade finishing. Ask your dealer for a demonstration! Ask for 

Two miles per 10-hour day is the average, but a showing of the new film, “Better Blading”! 

it could do more if the rough grade was far CATERPILLAR TRACTOR CO. ¢ PEORIA, ILLINOIS 


This “Cat" Diesel No. 12 Motor Grader is one of 
the fleet of “Caterpillar” equipment owned by 
John S. Pukrop, Contractor, Ivanhoe, Minn, Other 
units include five Ds Tractors, two D7 Tractors, 
a DW10 Tractor and No. 10 Scraper. 
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CATERPI 


REG. U.S. PAT. OFF Weig tc 


: er 
Cc Cc ENGINES + TRACTORS able elie Sraders have th 
Cc Cc MOTOR GRADERS 60-mj as engine famoy ; 7 depeng- 
EARTHMOVING EQUIPMENT nute hours day af, t 4livering 
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Here today and still here fomorrow . . . that's the 
story of New Jersey’s CONCRETE streets 


If New Jersey motorists and taxpayers kept photo 
albums of local streets, they would be proud of such 
pages as those shown above. Many of their pavements 
have served 30 years and more at low ennuval cost under 
traffic they were not even designed to carry. 

The album above shows three of these old pave- 
ments as they appeared in 1923 and in 1949. Many 
other pavements such as New Jersey's first concrete 
street, built in 1908 in New Brunswick, and the first 
concrete road on Route 24 between Washington and 
Phillipsburg, built in 1912, are still in service. Only 
concrete could give such long, dependable service 
under ever increasing weights and volumes of traffic. 

Concrete pavements not only last longer but also 
cost less to maintain. In New Jersey, where roads and 


streets carry the heaviest axle loads in the country, re- 
cords show that the average annual cost of maintaining 
one mile of 24-ft. concrete pavement is $141. Flexible 
type pavements cost four times as much, or $564. Also 
concrete usually costs less to build than other pave- 
ments of equal load-carrying capacity. That makes con- 
crete the real low-annval-cost pavement. 


Yet these are only some of concrete’s advantages. It 
is safer, day or night, wet or dry, because its gritty 
surface has uniformly high skid-resistance. Its light 
color provides maximum visibility at night. It keeps 
driving costs down by saving on fuel, tires and repairs. 


For more information about low-annual-cost con- 
crete send for a free copy of “Concrete Pavement De- 
sign.”” Distributed only in the U.S. and Canada. 








PORTLAND CEMENT ASSOCIATION 


DEPT. 4-13, 33 WEST GRAND AVENUE, CHICAGO 10, ILLINOIS 
A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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Portable (and stationary) rock and 


gravel crushing, screening and washing 










plants for every requirement. High 

speed jaw and roll crushers, with matching 
conveyors and screens, combined as 

you want them in a plant that 


will give you “More Rock for Less Money.” 






Multiple-Unit Plants 
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Yes, whatever your particular production problem, you will find the answer in an Austin- 


Western plant. Our engineering department will gladly submit sketches and estimates. 


AUSTIN-WESTERN COMPANY, AURORA, ILLINOIS, U.S.A. 
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Bascule C 
by SMITH 


This unusual gate is primarily de- 


Pioneering and constantly progress- 
ing, we now offer this new type gate 
which fills a long existing need in 
pond level and flood control applica- 
tions. The Bascule Gate is, in essence, 


an automatic flash board, hydraulic- 


ally or electrically operated. 


S.MORGAN SMITH Co. 





type Crest Gates 


SS 


rest Gates 


signed and built in span and height 
for installations requiring greater 
spillway capacity or increase in pond 
storage above existing dam heights, 
Write us for data regarding our full 


line of gates and hoists, 


Yor. Penna. u.s.A. 
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Installation and shop views of Bascule 
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RAW STUFF OF THE Ouly 
| CORROSION-RESISTANT PIPE 


Vitrified Clay Pipe is the only pipe offering complete 
protection against acids, alkalies, and chemicals. Proof? 
There is no instance on record where a single length 
of Clay Pipe bas ever worn out due to the action of a 
disintegrating agent. This explains why 89% of Amer- 
ica’s sewerage lines are made of Vitrified Clay Pipe. On Ss P EC | FY 
| any sewerage or drainage project, be swre by specifying 
Vitrified Clay. 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1105 Huntington Bank Bidg., Columbus 15, Ohio 
703 Ninth & Hill Bidg., Los Angeles 15, Calif. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill, 
206 Connally Bidg., Atlanta 3, Ga. 





« 
















STANDARD- 
CLAY PIPE PERFORATED STRENGTH 
FITTINGS CLAY PIPE CLAY PIPE 
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Af TOP OF Bock ract 


ul Bus Terminal Foundation Walls Pre-assembled 
eT \V with Reinforcing Bars Attached 


ly OUNDATION walls for the New York Union Bus 
Terminal were concreted with one-sided forms, 
against a perpendicular rock face. By constructing 
/ forms on the ground, scaffolding and hoisting of 
| i8 form material was eliminated. 

FOSS, HALLORAN & NARR, INC., assembled 
| forms, attached rigidly-welded reinforcing steel, 
| \ moved forms into position by crane, tremied con- 
| i >< crete into place. Four form sets were used, each 28 
7 | 7 ft. high by 24 ft. long. After stripping, forms were 
| 

| 





276°0 


10° ON CENTERS 








%'4 ennroeens Roos 


placed on the ground, reinforcing for next section 
attached, and cycle repeated. 








7 a . . 
rina ewes Where one-day stripping is desired for faster 
og peer form re-use, or in cold weather, use ‘Incor’,* 


L.2? Oowes . . 
(te ece* America’s FIRST high early strength Portland 


* Reg. U.S. Pat. Off 


\\ 
\ 
Syn Lone Star Cement was used on this job. 











A H 
24 IN CONCRETE Sui Cement. 


NEW YORK UNION BUS TERMINAL 
8th to 9th Ave., 40th to 4lst St., New York 


Owner: PORT OF NEW YORK AUTHORITY 


Lone Star Cement Ready-mix Concrete: 


COLONIAL SAND & STONE CO., INC., New York 
Consulting Engineer: JACOB FELD, New York 


Contractor, Foundation Walls: 


FOSS, HALLORAN & NARR, INC., Long Island City 


LONE STAR CEMENT CORPORATION 


Offices: ALBANY « BETHLEHEM, PA. + BIRMINGHAM +« BOSTON + CHICAGO + DALLAS + HOUSTON « INDIANAPOLIS + JACKSON, MISS. 
KANSAS CITY, MO. «+ NEW ORLEANS « NEW YORK + NORFOLK + PHILADELPHIA + ST. LOUIS +« WASHINGTON, D.C 





LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST CEMENT PRODUCERS: 15 MODERN WILLS, 27,500,000 BARRELS ANNUAL CAPACITY 
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A GOOD RIDE (ROAD) IN ANY WEATHER 


In Summer, roads built with Tarvia* 


road tar are easy 


on the eyes, and easy to ride on. 


Their smooth, non-glare surface blends with any landscape—takes the strain out of motoring. 


os by 
™ 


. 


| Minsk 


In Winter, roads built with Tarvia* road tar are easier to keep clear because their granular, black surface absorbs 
heat and facilitates snow removal. Moreover, Tarvia* road tar is not affected by calcium chloride or sodium chloride. 


Barrett’s 46 years of experience in road 
building, maintenance and repair is 
yours for the asking. Ask the Barrett 
field man. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


New York * Chicago * Birmingham * Detroi 
Philadelphia * Boston * Rochester * Columbus 
Youngstown * lronton, O. * Syracuse * Buffalo 
Bethlehem, Pa. * Portland, Me. * Bangor, 
Me. * Norwood, N. Y. * Oneonta, N.Y. * Elmira 
N.Y. * Cromwell, Conn. * Norwich, Conn 
In Canada: THE BARRETT CO., LTD., Montreal 
Toronto * Winnipeg * Vancouver 
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Roads built with Tarvia* road tar 

have a slightly granular, “‘tractionized”’ 
surface which gives tires a better grip—even 
under unfavorable driving conditions. 


*Reg. U. 8. Pat. Of. 
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photo), dump their loads into receiving pit, and exit through door at opposite end of plant. 
pressed driveway. 


DISPOSAL OF municipal refuse in New York has undergone many changes. 
Dumping of garbage and refuse at sea was terminated in 1934 by decree 
of the U.S. Supreme Court. Even with eleven incinerators now in opera- 
tion, more than half the city’s daily collection of 11,000 tons must be buried 
in sanitary fills. Long hauls to available land-fill areas, and the limited use 
to which these reclaimed areas can be put, influenced New York in 1946 
to adopt a policy for the abandonment, by 1953, of sanitary fills in favor of 
incineration. The design of the four-million-dollar mechanized Betts 
Avenue destructor here described, was developed by engineers of the 
Department of Public Works, and operating tests were started this month. 
Refuse is fed by crane from a pit to shredders, then by mechanical 
drying stokers to moving burning grates. Ashes, quenched in water- 
filled pits, will be trucked to land-fill areas. This article is based on the 
paper presented at a recent joint meeting of the American Public Works 
Association and the Metropolitan Section of ASCE. 


THE POLICY of disposing of burn- 
able refuse in destructor plants and 
of abandoning the disposal of such 


tors to increase their capacity and 
economy. The remaining two of the 
eleven incinerators in the city will be 


FREDERICK H. Z 


Couinihalanen, Ocpadiceit al 
York, N. Y. 


New 





materials in land fills as rapidly as 
additional incinerators can be made 
available was adopted by New York 
in 1946. This policy entailed the 
design by the city’s Department of 
Public Works of five modern des- 
tructors with a combined capacity 
of 3,500 to 4,000 tons, the enlarge- 
ment of five operating incinerators 
to provide from 1,000 to 1,500 tons 
of additional capacity, and the mod- 
ernization of four operating incinera- 
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dismantled. 

The city’s total refuse collection 
amounts to about 11,000 tons daily. 
At present, 4,600 tons, or 42 percent, 
is burned in the eleven operating 
destructors which vary in age from 
15 to 30 years. Available land-fill 
areas, which now absorb the re- 
maining 6,400 tons, or 58 percent, 
are rapidly being exhausted. Com- 
pletion of the current construction 
program and the rehabilitation and 
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FORTY GARBAGE TRUCKS per hour, with their 3-ton loads, can enter Betts Avenue plant through street-level doorway (at extreme left in 
Ash trucks have access to ash pit through de- 
Two 250-ft brick stacks are designed to carry off furnace gases at flue temperature of 900 deg F and velocity of 40 fps. 


modernization program which is 
planned to follow immediately, will 
provide capacity in properly located 
incinerators or destructor plants to 
dispose of all burnable refuse. Land 
fills will then be operated solely for the 
disposal of ashes, non-burnable refuse 
and incinerator residue. 

Construction of the five new plants, 
designs for which were started about 
two years ago, is expected to be com- 
pleted in approximately five years, 
and the remodeling program will 
follow at once. The total estimated 
cost, including engineering and sites, 
is $38,000,000. This cost is divided 
into about 25 millions for new plants 
and 13 millions for the enlargement 
and modernization of operating plants. 
It does not include other projects in a 
rather large sanitation program. 

The four-million-dollar Betts Av- 
enue Destructor Plant, now near- 
ing completion in Queens, is the first 
of the new structures to be built under 
the current program. This plant is 
representative of present progress 
in incinerator design. It includes a 
number of features which, although 
unusual for destructor plants, merely 
exemplify the application of current 
engineering principles and practices 
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to a problem which, in general, has 
failed to share in the technical prog- 
ress that characterizes today’s muni- 
cipal and industrial activities. 

A survey of available commercial 
destructor plant designs indicated 
that such designs, introduced in the 
early years of this century, had not 
kept pace with New York City’s 
requirements. These conclusions 
were unchanged by the fact that 
qualified observers have noted a 
general improvement in such designs 
since 1930. There were, however, 
two notable exceptions—the Green- 
awalt incinerator at Englewood, N. J., 
and the Volund incinerator at At- 
lanta, Ga. (Crvi. ENGINEERING for 
April 1949, page 20), both of which 
successfully burn municipal refuse. 

Aside from these types, the choice 
appeared to lie with hand-stoked 
stationary grates and batch-fed fur- 
naces with their arduous manual 
labor and other difficulties, including 
ash disposal. The Department of 
Public Works therefore set out to 
develop its own design for a modern 
plant. 


City Develops Its Own Design 


With the intention of developing 
an up-to-date, labor-saving and eco- 
nomically efficient plant, a new design, 
of which the Betts Avenue des- 
tructor is the first example, was de- 
veloped incorporating a number of 
unusual features. Among these are 
the shredding of material before 
feeding, furnaces equipped with trav- 
eling chain grates for automatic 
feeding, drying and stoking, and 
water-filled quenching pits for ashes 
and residue with scraper conveyors 
for loading trucks. 

The new Betts Avenue destructor, 
under construction on the site of an 
obsolete and now demolished in- 
cinerator, is located in the Borough 
of Queens at Betts and 53rd Avenues. 
It will have a capacity of approxi- 
mately 800 tons of refuse per 24 
hours. At 2.7 Ib per capita per 
day, it will serve 500,000 to 600,000 
people, the population of the eollec- 
tion area shown in Fig. 1. This area 
is primarily residential, but includes 
a large, well-developed industrial 
section in Long Island City. 

Deliveries to the plant will consist 
principally of domestic refuse col- 
lected by trucks of the Department 
of Sanitation, but will also include a 
relatively small amount of trade and 
other wastes. Under the current 
policy for the separation of refuse, 
ashes will not be received. 

It is expected that the refuse 
delivered to the Betts Avenue plant 
will consist of mixed garbage and 
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FIG. 1. BETTS AVENUE DESTRUCTOR, 
with capacity of 800 tons per 24 hours near- — 
ing completion in Borough of Queens, New 

York, will burn refuse and garbage for about 
half a million people living in cross-hatched 
area. Four other similar new plants, located 
as shown, and modernization and enlarge- 
ment of nine existing incinerators, also 
shown, will complete New York's plan for 
disposing of all burnable refuse. Existing 
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rubbish with varying amounts of 
moisture in the proportions, by weight, 
of 60 to 65 percent garbage and 
30 to 40 percent rubbish, containing 
from 35 to 55 percent moisture. 
For design purposes, the burning 
value of this refuse as it reaches the 
burning hearth is taken as 4,000 Btu 
per Ib. 

Garbage in. this mixture consists 
essentially of kitchen wastes, and the 
rubbish includes newspapers, paper 
cartons, wooden boxes and similar 
materials of which the moisture con- 
tent varies with the weather at the 
time of collection. The rubbish con- 
tains some incombustible materials 
such as tin cans and glass bottles. 

The weight of the mixed refuse 
varies considerably, depending on the 
ratio of garbage to rubbish, the mois- 
ture content and the degree of com- 
paction. Samples taken from oper- 
ating plants vary from 300 to 500 Ib 
per cu yd. Designs for the Betts 
Avenue plant are based on an average 
weight of 400 lb per cu yd. Each 
collection truck reaching the plant 
will be weighed at the street-level en- 
trance to the tipping floor (Fig. 2) on 
a 20-ton motor-truck scale provided 
with automatic weight-printing mech- 
anisms (IBM system). 

After their weight is recorded, 
trucks back up to the receiving pit 
for dumping. This pit, 20 ft wide, 20 
ft deep and 164 ft 4 in. long, is an im- 
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portant element of the plant design. 
After several schemes of varying me- 
chanical complexity had been devel- 
oped for furnace feeding, a pit and 
crane type was adopted. The receiv- 
ing pit hasa level-full capacity of 2,400 
cu yd, sufficient to provide storage 
capacity for 16 hours of continuous 
plant operation at nominal capacity 
without additional deliveries. 

Space is available on the tipping 
floor for ten trucks to unload simul- 
taneously if required. After dump- 
ing, the trucks proceed to the exit at 
the opposite end of the tipping floor, 
which extends the length of the build- 
ing. The elapsed time between en- 
tering and leaving the plant is esti- 
mated at an average of five minutes 
per truck. 

High-Speed Cranes Feed Furnaces 

Two high-speed electric-drive trav- 
eling bridge cranes will handle the 
material from the receiving pit to 
the charging hoppers located 48 ft 
above the tipping floor level (Fig. 3). 
The cranes will operate at a hoist 
speed of 440 fpm, trolley travel of 300 
fpm, and bridge travel of 250 fpm. 
The maximum lift will be about 75 
ft and the maximum trolley travel, 40 
ft. Each crane is equipped with a 3- 
cu yd clamshell bucket having special 
tines about 18 in. long. Buckets will 
handle 5 cu yd, or about one ton per 
cycle of operation. 
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In addition to direct crane feed to 
furnace hoppers, an _ alternative 
method of feeding is available. Four 
motor-driven swing hammer mills, 
each having a nominal capacity of 30 
tons per hour, can shred the refuse 
before it is discharged by conveyor 
belt into the furnace feed hoppers at a 
lower level. This arrangement in- 
volves separate hoppers on the charg- 
ing floor and apron conveyors to and 
from the shredders. Provision is also 
made for a man to be stationed at the 
feed conveyor to each shredder to re- 
move metals, other than tin cans and 
small objects, which might damage 
the shredders. 

The shredding of refuse is regarded 
as experimental. The anticipated ad- 
vantages in the more homogeneous 
material produced by shredding are 
believed likely to warrant the addi- 
tional operating, maintenance and 


FIG. 3. FOUR MOTOR-DRIVEN hammer 
mills were installed to determine advantages 
of shredding refuse to uniform character 
before feeding it to furnaces. 
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capital cost of this equipment. This 
first installation will provide operat- 
ing data for use in future designs. 
Although the shredders have more 
than sufficient capacity for this in- 
stallation, their selection did not de- 
pend so much on large capacity as on 
the more ample dimensions of their 
feed openings. Under continuous 
operation, these large shredders are 
expected to be relatively free from 


FIG. 2. In Betts Avenue destructor, wet 
refuse is lifted from pit by cranes and fed 
to four furnaces over moving drying stokers. 


jamming. The shredders are mounted 
on concrete foundations and coil- 
spring-type vibration dampers. 

The four furnaces each have a ca- 
pacity of not less than 200 tons per 24 
hours. These furnaces will operate 
on a seven-day-week basis, with re- 
duced operation on Sunday, when 
minor repairs can be made and fly ash 
removed from flues and expansion 
chambers. 

The furnace volume is 9.0 cu ft per 
ton per 24 hours and that of the com- 
bustion chamber, 27.0 cu ft per ton 
per 24 hours based on a furnace rat- 
ing of 200 tons. The heat release in 
furnace and combustion chamber com- 
bined is about 9,300 Btu per cu ft per 
hour when the furnace is operating at 
200 tons per day. These figures are 
conservative and it is anticipated that 
the burning rate of the furnace will 
prove to be considerably more than its 
rated capacity. The furnace and 
combustion chambers are designed 
for a maximum temperature of 2,400 
deg F, although temperatures exceed- 
ing 2,000 deg F are not anticipated. 
A bypass in the combustion chamber 
will divert up to 40 percent of the 
gases to the air preheater. 


Mechanical Drying and Stoking Grates 


Furnaces at this plant are designed 
with mechanical stokers. The results 
of tests at a pilot plant confirmed the 
opinion of our engineers that labori- 
ous and inefficient hand-stoking has 
no place in modern designs. Two 
traveling grates are provided in each 
of these furnaces, an inclined grate 
which serves for feeding and drying 
the refuse from the charging hoppers, 
and a large horizontal grate which 
burns the refuse and conveys the 
residue to the rear of the furnace, 
where it drops into the ash hop- 
per. 





1950 


19 





Jd4i% AAS WO 


ASS 





REFUSE, either shredded or as is, falls through hopper shown in photo at left, onto inclined moving drying stoker which feeds traveling burn- 


ing grate. 


Speed and depth of feed are adjustable. 


Interior of one burning furnace looking towards its drying stoker is seen in photo at 


right. Vertical gate in background is lifted to regulate depth of fuel bed on lower drying end of stoker. 


The drying grate within the furnace 


is 8X8 ft—an effective drying area 
of 64 sq ft. The burning stoker is 
8X22 ft—an effective burning area 


of 176 sq ft. Each stoker is equipped 
with variable-speed drive, providing 
for independent speed adjustment of 
from 10 to 150 ft per hr. The depth 
of the fuel bed on these grates is varied 
by adjustment of the gate at the base 
of the charging hopper. By varying 
the speed of the burning stokers at the 
rated furnace capacity of 200 tons per 
24 hours, the feeding grate will handle 
260 Ib per sq ft per hr and the burn- 
ing grate will reduce 95 lb per sq ft 
per hr. 

The furnace charging hoppers have 
a capacity of about 35 cu yd, when 
full. This volume will provide for 
about 50 minutes of furnace opera- 
tion without recharging. 

The total effective area of both 
grates is 240 sq ft, which gives an av- 
erage burning rate per square foot of 
burning area of 69.5 lb of refuse per 
hour. This rate is well within com- 
mon practice in stationary-grate 
batch-fed furnaces in which large 
charging and ash gates are opened at 


regular intervals, The elimination of 
these openings in the Betts Avenue 
destructor will permit a much more 
exact control of the combustion air 
supply, both as to quantity and tem- 
perature, and thus secure greater 
combustion efficiency and a higher 
burning rate. 


Two Oil Burners in Each Furnace 


Two oil burners are being installed 
in each furnace. One is a circular- 
flame mechanical burner to be used 
to warm up the furnace when start- 
ing cold and to maintain furnace 
temperature when burning wet ref- 
use or materiaP of low heat content. 
The other is a flat-flame compressed- 
air-operated burner, an experimental 
installation to determine whether 
heat added at the tail end of the fur- 
nace will speed up the burning of the 
“hard to burn’”’ remnant on the grate 
sufficiently to make its use economi- 
cal. 

Gases from the combustion cham- 
ber, up to 40 percent of which first 
pass through the pre-heater tubes, 
enter expansion chambers which lower 
the velocity to eliminate fly ash. The 


ONE OF FOUR burning grates for Betts Avenue plant is transported by truck from Allentown, 


Pa. Each grate is 8X31 ft and weighs 44 tons. 


gases then pass through two brick 
chimneys to the atmosphere. 

Each pair of furnaces is connected 
by dampered flues to a radial brick 
chimney of 10-ft inside diameter, and 
approximately 250 ft above grade. 
The chimneys are designed to carry 
off the gases with the furnaces 
operating at a 50 percent overload. 
At this maximum load and an esti- 
mated stack temperature of 900 deg 
F, the gas velocity in the stack will be 
approximately 40 fps. The chimneys 
are higher than necessary for draft 
requirements, the excess height being 
specified to guard against a smoke 
nuisance in the surrounding area. 

Each furnace is equipped with an 
air preheater for heating primary 
combustion air to an operating tem- 
perature of about 300 deg F. Pre- 
heaters consist of 156 alloyed tubes, 
10 ft 10 in. long, 4°/i. in. O.D. with a 
wall thickness of No. 5 gage. The 
preheaters are of the vertical down- 
flow type with hot gases passing 
through the tubes and the air moving 
in a double pass outside the tubes. 
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ASHES FROM end of each burning grate drop into two water-filled concrete troughs. Scraper conveyors transport ash residue to loading 
Residue, about 100 tons per day, will be hauled 


chute. Chutes in ash driveway, shown in foreground of view at right, discharge into trucks. 


to land-fill areas. 


The primary combustion air system 
of each furnace comprises a forced- 
draft fan and connecting ducts be- 
tween the fan, the preheater and the 
air boxes under the stoker. Each 
burning stoker is divided into eight 
individually dampered air compart- 
ments spaced along its entire effec- 
tive burning length, thus affording 
close control of the air supply 
throughout the length of the burning 
hearth. 

Each furnace is also provided with 
a secondary air system consisting of 
a blower, connecting piping and noz- 
zles. Air is drawn from the dead 
space behind the furnace arch and dis- 
charged to three air headers located 
behind the furnace arch. The pur- 
pose of the secondary air system is to 
provide good mixing of the gases and 
additional air to the surface of the fuel 
bed. 


Ashes Quenched in Water-Filled Pit 


Residue from the discharge end of 
the burning grates falls into the ash 
pit provided under each furnace. 
This pit consists of two inclined con- 
crete troughs, each equipped with a 
scraper conveyor for transferring the 
residue from the pit to trucks for dis- 
posal. The pit is filled with water to 
quench the residue and is sealed to the 
furnace to prevent leakage of odors. 

It is anticipated that the quantity 
of residue will vary from 10 to 15 per- 
cent by weight of the quantity of ref- 
use burned. On the basis of the 
nominal capacity of the furnace, the 
residue should not exceed 30 tons per 
day per furnace. The capacity of 
the eight scraper conveyors is 60 
tons per hour each, and the residue 
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can be transferred to trucks in ap- 
proximately five minutes of operation 
of each conveyor per eight-hour shift. 
Residue from the ash hoppers will be 
trucked to final disposal on land fill. 
An estimated 100 tons of residue per 
day will require approximately 20 
truck loads. 

The Betts Avenue destructor plant 
is housed in a steel, concrete and 
brick building of modern architec- 
tural design, to be attractively land- 
scaped. The building is of structural 
steel frame with reinforced concrete 
floor, roof slabs and basement walls. 
Exterior walls are of brick and tile 
masonry. The steel skeleton type of 
construction was selected because of 
its simplicity and economy. The spe- 
cial spacing of interior columns was 
dictated by the arrangement of the 
four large furnaces. Fusion welding 
was specified for all built-up steel 
members and for most of the connec- 
tions. The tipping floor was built as 
a reinforced flat slab directly on the 
fill. The foundations are designed 
as spread footings with an allowable 
soil pressure of 3 tons per sq ft. 


Acceptance Tests Conducted in April 


Demolition of the old plant was 
completed in January 1948. Con- 
struction of the new destructor was 
started on September 14, 1948, and 
the cornerstone was laid on Septem- 
ber 1, 1949. Acceptance tests will be 
conducted in April 1950 by the De- 
partment of Public Works, assisted 
by operating personnel of the Depart- 
ment of Sanitation. When the con- 
struction of the plant and the accept- 
ance tests are completed, operation 
will be under the direction of the De- 


April 1950 





_ 
: 


_ 








Hopper seen behind wooden ladder encloses water spray system that clears scraper chains at beginning of return run. 


partment of Sanitation. The plant 
will employ 60 men, about two-thirds 
the labor force for an old-style plant 
of similar capacity. 

The principal contract for the 
structure and the equipment was 
awarded to Grove, Shepherd, Wilson 
& Kruge, Inc., for $3,540,000. Demo- 
lition of the old building, electrical 
work, heating and ventilating, plumb- 
ing, and portable equipment for the 
new plant, were awarded to separate 
contractors for a total of $520,745, 
making the total contract price of the 
Betts Avenue destructor, $4,060,745. 
At its rated capacity of 800 tons per 
24 hours, the cost of the plant is about 
$5,000 per ton of capacity. 


Design and Construction Organization 


The planning and construction of the Betts 
Avenue Destructor are under my jurisdiction 
as Commissioner of Public Works. Plans were 
drawn and construction supervised by the 
Division of Sewage Disposal, headed by Rich- 
ard H. Gould, Director, and Wellington Don- 
aldson, Deputy Director, both Members of 
ASCE. Design was supervised by Henry Lieb- 
man, formerly Chief of the Bureau of Sewage 
Disposal Design and now Director of Opera- 
tions, Department of Sanitation William 
O'Leary, Assoc. M. ASCE, is now Chief of the 
Bureau of Sewage Disposal Design. In direct 
charge of design is Viggo Westergaard, Project 
Engineer. Heading design groups were George 
Iscol, Chief of the Mechanical Section, Victor 
Greiff, Chief of the Electrical Section, Louis 
Schwartz, Chief of the Structural Section, and 
Arthur Sigler, Architect. 

Construction is under the direction of Alfred 
R. Glock, Chief, Bureau of Sewage Disposal 
Construction, and Nathan Miller, Resident En- 
gineer. Designs were prepared in collaboration 
with the Department of Sanitation headed by 
William J. Powell until his retirement in De- 
cember 1949. Andrew W. Mulrain is now Com- 
missioner of Sanitation; and Joseph C. Zen- 
gerle, Senior Mechanical Engineer for that de- 
partment, advised on the project. 
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BREAKING HARD-ROCK tunnel- 
ing records is all in the day’s work for 
crews driving the three main tunnels 
of the Owens River Gorge Power 
Project, to develop 112,500 kw of 
hydroelectric power for the City of Los 
Angeles. (See article, ““‘Los Angeles 
Builds Three Hydro Plants in Owens 
River Gorge,” by W. C. Mason, 
Crvi_ ENGINEERING, December 1949.) 
The status of the tunneling work on 
March 15, 1950, was as follows: 


TUNNEL TUNNEL TUNNEI 
No. 1 No. 2 No. 3 
2 Headings 1 Heading 1 Heading 


Date started 8/29/49 6/13/49 7/18/49 
Feet driven to 

Mar. 15, 1950 15,102 9,971 9,193 
Estimated holing 

out date July "51 Apr. "50 June ‘50 
Total length, ft . 31,050 11,092 13,907 
Diameter, lined 10 ft 10 ft 10 ft 


Tunnel No. 1, at the northerly end 
of the project, leads to the penstock 
of Power House No. 1; Tunnel No. 2 
extends virtually from the tailrace of 


Tunnel Records Broken 
at Owens River Gorge 


W. C. MASON 


Project Engineer, Department of Water and Power, 
City of Los Angeles, Calif. 
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this power house to the penstock of the 
next lewer plant, Power House No. 2; 
and Tunnel No. 3 similarly connects 
with the penstock of Power House No. 
3, the lowest of the series, from which 
all three plants will be operated. 

Tunnel inspection reports are made 
out for each shift by the inspectors 
of the Los Angeles Department of 
Water and Power. These reports 
provide data for determining progress, 
payments to contractors, amounts ol 
materials used, formation of ground 
and other needed information. For 
instance the report for the swing shift 
at the north portal of Tunnel No. 1 
on October 27, 1949 (not a record), 
shows a total progress of 31 ft in 8 
hours, in unsupported section, with 
the sequence given in Table I. 

A typical schedule (not a record) in 
hard rhyolite at the south portal of 
Tunnel No. 3, for September 13, 
1949, in unsupported section for the 
swing shift, is given in Table IT. 


AVERAGE PROGRESS OF 4314 ft per day 
is. made at face of Tunnel No. 2 (left). 
General Electric storage-battery locomotive 
(marked “1"’) waits to remove muck car 
being filled by Conway type 50-A mucking 
machine with 42-ft conveyor belt. Tunnel 
here passes through volcanic rhyolite, 
requiring support with steel 5-in. WF 18.5-lb 
beams, delivered in two parts and wedged 
and bolted at arch. Before steel was 
available, wood was used (below). About 
65 percent of this tunnel requires support. 





The new record on Tunnel No. 
1 at Owens Gorge may be seen 
from the following tabulation, com- 
paring the best records in Tunnel No. 
1, in rhyolite tuff, with those in 
Tunnel No. 3, in hard rhyolite: 


TUNNEL TUNNE! 
ITEMS No. 3 No. 1 
Total footage, 31 days* 2,204 2,442 
Av. footage per day 71.10 78.77 
Total excavation, cu yd 10,107 11,061 
Best footage, 24 hr 85 104 
Best footage, 8 hr 31 41 
Total pounds powder used, 
31 days ‘ 31,343 33,787 
Total pounds powder per 
cu yd soe 68 2 3.101 3.055 
No. rounds, 31 days : 250 253 
Av. length of rounds, ft 9.74 10 97 
Av. no. holes per round 35 31 


Av. advance per round, ft . 8.82 9.65 

* Tunnel No. 1 record, north portal, was made 
between 8:00 a.m., October 24 and 8:00 am 
December 2, 1949; and Tunnel No. 3 record, 
south portal between 8:00 a.m. August 25 and 8:00 
a.m., October 1, 1949 


In breaking the tunnel-driving rec- 
ords, the same crews were used as in 








TABLE |. TYPICAL SCHEDULE FOR 


TUNNEL NO. 1 
Rowunp |! 
Setting up and drilling 60 min 
Loading and shooting 25 min 
Ventilating 10 min 
Mucking 70 min 
No. of holes drilled 32 
Depth of holes 11 ft 
Feet advanced 11 ft 


Nore: Eighteen cars of muck were hauled out after each round. Because 
of the softness of the material, lightly consolidated rhyolite tuff, only 17 per 
No supports were installed on this shift and no 


cent dynamite was used 
water pumped 


8-HOUR SHIFT, 


Rounp 2 Rounpb 3 

45 min 40 min Setting up and drilling 
40 min 20 min Loading and shooting 
30 min 10 min Ventil 

70 min 60 min Catnating 

32 32 Mucking 

11 ft 11 ft No. of holes drilled 

10 ft 10 ft 


Depth of holes 
Feet advanced 


t Lunch, 30 min 


* Finishing for previous shift 


TABLE Il. TYPICAL SCHEDULE FOR 8-HOUR SHIFT, 


TUNNEL NO. 3 


Rownp | Rounp 2 Rounp 3 Rounp 4 
35 min 45 min 70 mint 
15 min 20 min 15 min 
10 min 10 min 10 min 
15 min* 60 min 110 mint 65 min§ 
34 36 36 
8 ft 10 ft 10 ft 
8 ft 10 ft 8 ft 


Laying long rails, 30 min 
Not finished at end of shift 


— ++ 








22 


April 1950 * CIVIL ENGINEERING (Vol. p. 242) 

















regu 
was 
for 
bon: 
reco 
crev 
T 
simi 
Carl 
in 1! 
1,87 
hour 
shift 
A 
l wi 
nipp 
mac 
tors, 
pres 
tend 
The 
men 
gang 
to7 
supe 
tunn 
fore 
the 
blast 
Tl 
crow 
colla 
muc 
of th 
rails 
nipp 
drill 
is re: 
drill 
on h 


23 





r day 
(left). 
notive 
k car 
cking 
unnel 
rolite, 
8.5-lb 
dged 

was 
A bout 
>port. 


4 
nin} 
nin 
nin 


nin § 

























ADVANCE OF OVER 100 FT in 24 hours 
has been made in drilling Tunnel No. 1 
(below) through lightly consolidated vol- 
canic tuff. Here new world’s record of 
2,242-ft advance in 31 days, was made in 
fall of 1949. Sections slightly larger than 
normal are provided for double track at in- 
tervals of about one-half mile, for passing 
and for storage of muck cars, jumbo, muck- 
ing machine and locomotive. Novel car- 
passer (at right) is used close to heading for 
shunting single cars during mucking. 


regular routine progress, and there 
was no special organizational setup 
for record-breaking purposes. No 
bonus money is paid for setting 
records but the general attitude of all 
crews is to “‘beat the other crews.”’ 

The previous record for bores of 
similar diameter was made on the 
Carlton Tunnel, Cripple Creek, Colo., 
in 1940, where the best progress was 
1,879 ft for 31 days, 74 ft for a 24- 
hour day, and 27 ft for an 8-hour 
shift. 

A typical crew for all shifts is: 
1 walker, 1 shifter, 5 miners, 1 tool 
nipper, 5 chucktenders, | mucking- 
machine operator, 2 locomotive opera- 
tors, 2 trainmen, 2 dump men, | com- 
pressor operator, 1 change-house at- 
tendant, | electrician and 1 mechanic. 
The day shift in the tunnel is aug- 
mented by 1 powder man and a bull 
gang consisting of a foreman and 4 
to 7 laborers. The walker is the shift 
superintendent inside and outside the 
tunnel; the shifter is the shift boss or 
foreman in charge of operations at 
the heading and he operates the 
blasting switch. 

The miners drill, load, set supports, 
crown bars, lagging, blocking, and 
collar braces, bar down loose rock and 
muck, set short track sections ahead 
of the mucking machine, and set long 
rails and piping as required. The tool 
nipper is the miner who cares for the 
drill steel, changes the rock bits, and 
is responsible for keeping a supply of 
drill steel, bits, wrenches, and hose 
on hand. Chucktenders change the 
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lengths of steel in the drifter drills and 
assist the miners in raising, lowering 
and swinging the drifters on the 
column bars and arms of the drill 
jumbo and in routine duties. The 
bull gang lays track, air lines and 
water lines and hangs ventilating 
pipe. It also installs car passers 
and double track and keeps the track 
ballasted and to grade. 

Drilling is done in three 8-hour 
shifts: day, 8:00 a.m. to 4:00 p.m.; 
swing, 4:00 p.m. to midnight and 
graveyard, midnight to8:00a.m. The 
bull gang works only on the day shift. 

Of interest is the procedure used 
during mucking operations using a 


JUMBO STARTS DRILLING at south portal 
of Tunnel No. 2, where average progress is 
now 43'/; ft per day. Jumbo is 20 ft long, 
24-in. gage, with four-wheel Timken-bearing 
double axle on each end. Front is rigged 
with four Ingersoll-Rand pneumatic motor- 
operated OJB boom-type arms equipped 
with I-R DA 35 pneumatic drifter drills. 
(Jumbos now at all headings carry five 
drills in front.) On rear of jumbo are 
two column bars and arms and bull hose 
which furnishes compressed air to drills. 
Boom arms swing in vertical arc of 30 deg 
and horizontal arc of 60 deg to give coverage 
of entire face. Operating valves and levers 
are so grouped that miner can operate boom 
arm and drifter drill from one position. 
Drills have working pressure of 100 psi and 
are of 3'/:-in. bore, wet style, of standard 
rotation, with 1'/s-in. diameter Leyner- 
lugged chuck. Power feed is suitable for 
4-ft steel change. On this job, drill rods of 
hollow crucible steel in 4-, 8-, and 12-ft 
lengths, with Liddicoat “Throw-away”’ bits, 
have been used almost exclusively 


wl 
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MUCK TRAIN BYPASSES empty car (above). 
of section of light-rail track about 14 ft long, of same 24-in. gage 
as main track, mounted on dolly. 
main track) are hinged to main track. 
over main track, dolly can be pulled on them into position over 
track and empty car pushed up on dolly. 
pushed off to left of main track and hinged bars are swung off to 
right, in positions shown, so that rest of muck train can pass. 
Iron Works tipple-type, side-dump muck cars are here seen in 
unsupported section of Tunnel No. 2 through hard rhyolite. 









7% . 





Car passer consists 






Two flat bars (shown at right of 
When these bars are thrown 








Car and dolly are then 
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single track, one locomotive, and the 
car-passer shown in the photograph at 
the top of this page. In this photo- 
graph, the large 18-in.-dia steel pipe 
at upper right is for ventilating, carry- 
ing air from centrifugal blowers of 
7,500 to 10,000-cfm capacity; the 
6-in. pipe below carries compressed 
air for drills at 100-lb pressure from 
Sullivan and Ingersoll-Rand Com- 
pressors; and the 2-in. pipe immedi- 
ately below is the water line. Lying 
on the compressed-air line is the 440-v 
three-phase cable supplying power 
for the mucking machine. The two 


wires on the left wall are the electrical 
firing line for blasting. 














For the car-passing procedure, the 
following steps are used: 

1. The locomotive pulls a string 
of 6 to 8 empty cars into the tunnel 
just past the car-passer. 

2. The dolly of the car-passer is 
pulled into position by hand across 
the main track. 

3. The last car in the train is 
uncoupled and pushed onto the dolly. 

4. The dolly and car are pushed 
clear of the main track. 

5. The locomotive backs the 
train toward the tunnel portal, past 
the car-passer. 

6. The dolly and car are pulled 
back onto the main track, and the 
empty car is pushed off the dolly to- 
ward the heading. 

7. The track is cleared of the 
empty dolly. 

8. The locomotive proceeds to- 
ward the heading, pushing the empty 
car just bypassed and pulling the rest 
of the train. 

9. Beyond the passer the train 
stops and the last car is uncoupled. 

10. The uncoupled car is sided 
on the car passer while the train con- 
tinues to the heading, where the 
empty car ahead of the engine is filled 
with muck. 

ll. The locomotive pulls the full 
car and pushes the rest of the train 
back past the passer. 

12. The car on the passer is 


moved back on the main track, where 
it is pushed forward to the heading 
by the locomotive. 

13. By a repetition of this pro- 
cedure all the cars are soon filled and 
the train is pulled to the muck dump. 

If a second locomotive is available, 
it goes at the rear of the train and 
stops with all except one car just be- 
fore the train reaches the car-passer. 
The second locomotive then feeds 
empty cars to the passer while the 
head locomotive picks them up at the 
passer and pushes them to and from 
the mucking machine. 

Car-passers are installed within 100 
ft of the heading, and after tunneling 
excavation has advanced 250 to 300 
ft, the car-passer is moved ahead so 
that it is again approximately 100 ft 
from the tunnelface. A repetition of 
this moving process therefore requires 
a locomotive to travel seldom more 
than 350 ft in shifting cars during the 
mucking operation. 

All tunnels have double-track sec- 
tions spaced at about half-mile in- 
tervals. These sections are about 
200 ft long and are used to change 
the position of the jumbo and the 
mucking machine and for storage of 
dump cars and locomotives. During 
blasting, the jumbo and crews are 
withdrawn beyond the blasting 
switch, which is at least a quarter 
mile from the heading. 


On this tunneling project the first 
round was shot at the south portal 


of Tunnel No. 2 on April 20, 1949, by 
force account. On May 19 a con- 
tract was awarded to the Owens 
Tunnel Contractors, who started 
operations on June 13. The joint 
venturers are Bressi and Bevanda of 
North Hollywood, Guy F. Atkinson 
Co. of Long Beach and San Francisco, 
A. Teichert & Son, Inc., of Sacra- 
mento, and David G. Gordon of 
Denver. Vincent Bressi is managing 
partner; George W. Foster is general 
superintendent. 

For boring and lining 11.85 miles of 
pressure and penstock tunnels and 
constructing three surge chambers 
at the Gorge, the contractors’ bid, 
on a unit price basis, was $8,947,520. 
The construction schedule calls for 
the delivery of power from Plants 2 
and 3 in November 1950. Plant 1 
power is due in the fall of 1951. 

For the Department of Water and 
Power of the City of Los Angeles, 
the design and construction of the 
Owens Gorge project is directed by 
Samuel B. Morris, M. ASCE, Chief 
Engineer and General Manager, and 
C. P. Garman, Chief Electrical Engi- 
neer and Assistant General Manager. 
The writer is Project Engineer, in 
charge of inspection, field engineering, 
contractor contacts and force-account 
construction. 





Connection to Power Plant Intake Made 


Under 20-Ft Head 


Diver Works Six Days to Break Through Concrete Conduit Wall 


EDMUND A. PRENTIS Ill, Jun. ASCE 
Job Engineer, Spencer, White & Prentis, Inc., New York, N.Y. 


ENLARGEMENT of New York's 
59th Street steam power station posed 
two main problems in subsurface 
construction. The most difficult prob- 
lem involved the building of a 
branch condensing-water intake of 
54-in. diameter under the ash tunnel 
and the coal conveyor to connect the 
new circulating chamber with the ex- 
isting intake leading totheriver. The 
difficulty was due to the fact that the 
water pressure in the river intake, 
which could not be shut off, would 
have to be equalized in some way in 
order to make the connection with the 
branch intake. This was done by 
flooding the circulating system and 
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using a diver to breach the existing 
intake by means of a pneumatic con- 
crete breaker. 

The second problem, how to sup- 
port heavy column and equipment 
loads, was solved by the use of 
Drilled-In Caissons and pipe piles 
driven to rock. Details of the work 
are here described. This power sta- 
tion, located on the east shore of the 
Hudson River, serves New York's 
Interborough Subway System. 


Old Concrete Intake Found Adequate 

A power plant requires large quan- 
tities of condenser water. The old 
power plant drew its water from the 


Hudson River through a concrete 
intake pipe 9ftin diameter. Compu- 
tations showed the capacity of this 
intake to be large enough to supply 
the expanded plant. The design for 
the expansion called for construc- 
tion of a new circulating water 
chamber connected to the existing 
intake by a 54-in. concrete pipe. 
The pipe had to be carried beneath 
an existing ash tunnel which crossed 
the property, and an existing coal 
conveyor tunnel which adjoined the 
intake tunnel to the south, the invert 
being at El. —20, mean sea level. 
Excavation to the necessary depths 
and the installation of wood piles 
to support the intake between the 
ash and coal conveyor tunnels in- 
volved no special problems. Con- 
siderable quantities of water were 
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COMPRESSED AIR blows out 24-in. pipe 
pile after it has been driven to rock. Pipe 
will be filled with concrete. Two miles of 
pipe support extension of 59th Street power 
station for New York's Interborough Subway. 
To avoid even small settlements, all im- 
portant loadings were carried to rock, about 
65 ft below ground level at this location. 


encountered despite the use of steel 
sheetpiling, but were easily handled 
by pumps. 


Steel Pipe Jacked Under Ash Tunnel 


After carefully studying the prob- 
lem of tunneling beneath the ash 
tunnel and the coal conveyor tunnel, 
the contractor decided to attempt to 
jack a 78-in.-dia steel pipe under the 
ash tunnel. The space inside the pipe 
would then be ample for the 
installation of the 54-in. concrete 
pipe. If the procedure proved to be 
successful, the more difficult tunnel 
under the coal conveyor would be 
driven in a similar manner. 

As the end of the open trench, in 
which the pipe was laid, was sheeted 
to prevent loss of ground under the 
ash tunnel, it was necessary to cut a 
circular hole through the sheeting to 
permit passage of the 78-in. pipe. 
The process involved two steps: 
(1) A circular cut was made in the 
sheeting large enough to accommo- 
date the pipe, leaving short uncut 
gaps at the top and bottom, and on 
each side; (2) when the pipe was in 
place and under the pressure of the 
jacks, the circular piece was knocked 
out of the sheeting. This sequence 


of operations prevented significant 
ground loss under, and consequent 
to, the 


damage ash tunnel. The 





Y. 
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tunnel was underpinned and shored 
up in connection with the work. 
The jacks bore on a beam set 
across the excavation, engaging the 
steel sheeting on each side, and exerted 
an average thrust of 40 tons. Muck 
was removed by hand as jacking 
progressed. After the 78-in. pipe 
was in place, the 54-in. intake was 
set and grouted in position inside. 
Since the procedure was a success, the 
same method was 
used at the south 






end of the exca- 
vation to tunnel 
under the _ coal 


conveyor. 

The actual oper- 
ations involved in 
tunneling under 
the coal conveyor 
however were 
much more diffi- 


STEEL SHELL 78 in. 
in diameter is jacked 
under coal conveyor 
at south end of 
branch intake. Shell 
will be driven up to 
connection with ex- 
isting river intake be- 
fore 54-in. concrete 
pipe is placed inside. 





Muck is removed 
while jacking pro- 
gresses. 
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cult. The transverse steel sheeting at 
the south end of the excavation was cut 
through as before, and jacking pro- 
ceeded without difficulty to a point 
about 18 in. north of the old intake. 
At this point a line of vertical wood 
sheeting was encountered, which had 
been installed in the course of the 
original construction. This sheeting 
was entirely below water level and in 
perfect condition. Exploratory holes 
showed that the lower part of the 
sheeting was in contact with the pro- 
jecting concrete footing of the old 
intake. Above this concrete, there 
was a loose fill providing almost free 
access to the river. 

To remove the concrete footing, a 
horizontal slit was cut in the wood 
sheeting about 2 ft above the invert 
of the pipe. Poling boards were then 
driven in at an angle, prevetting the 
loose fill from washing into the pipe. 
After this protection was placed, the 
concrete footing was removed and the 
78-in. shell was advanced until it was 
in complete contact with the old 
intake wall. 

The next step was to cut a notch 
in the wall of the old intake around 
the perimeter of the large pipe so that 
it could be fitted into the wall of the 
intake and sealed, completely cutting 
off the water from the river. A 
penetration of nearly 12 in. served 
this purpose. The first cuts were 
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the face of the old intake 
while exploratory drill holes were 
made through the intake wall to 
determine its actual thickness. Thus 
it was possible to estimate the 
strength of the wall and the safe 
limit of tunneling before the final 
break-through. When this drilling 
had been accomplished, the 54-in. 
concrete pipe was set inside the 78 
in. shell and the space between the 
two pipes grouted. 

To prevent a rush of water while 
breaking through, it was important 


made in 


FIG. 1 


lines of transverse sheeting, was laid in open. 


~ 








that the water pressure on both 
sides should be the same. There- 
fore the water was raised on the work- 
ing side to El. 0, mean sea level (same 
as mean elevation of river). Before 
flooding the intake chamber and the 
pipe, an access manhole was con- 
structed as close as possible to the 
existing intake tunnel. This man- 
hole was formed by a piece of 30-in.- 
dia spiral-weld pipe similar to that 
used for the Drilled-In Caissons. 
Entering through this manhole, 
a single diver worked inside the 





WOOD SHEETING from construction of exist- 
ing river intake was encountered at south end 
of new branch intake and was in perfect con- 
dition. Exploratory borings showed footing of 
old intake extended above invert of steel jack- 
ing shell, and loose fill above that. Poling 
boards driven through horizontal slit in sheet- 
ing supported fill while concrete footing was 
chipped away beneath it, permitting advance 
of steel shell for new intake. 


54-in. pipe in a sitting position. He 
removed the concrete diaphragm 
in about six days using a mechanical 
concrete breaker. He passed the 
broken concrete back to the manhole, 
and loaded it into pails, which were 
lifted to the surface. 


Pipe Piles Support Heavy Loads 


At the east end of the old power 
plant building, solid rock is close to 
the surface, and the loads of walls 
and machines rest directly on ledge 
rock. The rock however falls off 
rapidly to the west until, at the junc- 
tion of the new and old buildings, it is 
about 65 ft below the street. The 
overlying material consists mainly 
of river mud. 

When the new addition was de- 
signed, it was appreciated that even 
small settlements were to be avoided 
in the foundations for heavy equip- 
ment. It was therefore decided to 
carry all important loadings to rock 
not by pneumatic caissons but by 
means of pipe piles. The process 
involves driving steel shells 10 to 20 
in. in diameter and °/ 5 in. or more in 
thickness, to rock, removing the 
material within the shells with ex- 
plosions of compressed air, and filling 
the shells with concrete. Such piles 
proved to be the ideal solution to the 


PROFILE of new branch intake, looking east, shows existing tunnels under which steel pipe was jacked. Center section, between 


Sheeting prevented loss of ground beneath existing structures and their consequent damage. 


Sheet Piling 


Temporary Transverse 
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58th Street 
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problem of carrying to rock all but the 
heaviest loads of the new addition. 


For 35 concentrations whose loads 


were as great as 1,554 tons, Drilled-In 


MANHOLE (left) per- 
mits diver to enter 
new branch intake, 
after flooding to 
equalize pressure, 
while making connec- 
tion to original river 
intake which could 
not be shut off. Diver 
worked 6 days under 
20 ft of water to break 
through into old 
structure. 


Caissons were 
used, whereby 
pipes 24 and 30 in. 
in diameter are 
sunk to rock by 
well drilling meth- 
ods. A_ socket 
several feet deep 
is then drilled into 
the rock, a heavy 
steel structural 
member set into 
the socket, and the cylinder filled with 
concrete. 

The owner is the City of New 
York, Board of Transportation; the 





TYPICAL Drilled-In Caisson carries heavy 


loads of plant addition. Steel shell was 
sunk to rock 65 ft below street and 14-in. 
WF 424-lb section with four angles was set 
in socket drilled into rock, then concreted. 


engineers, Burns & Roe, Inc.; the 
general contractors, Thomas Crim- 
mins Contracting Co.; the piling 
contractor, Spencer, White & Prentis, 
Inc.; and the Drilled-In Caisson 
contractor, Drilled-In Caisson Corp. 
The two miles of pipe used was 
supplied by Armco Steel Corp. 





Can You Prove “Professional Exemption’ 


Under Fair Labor Standards Act? 


ROBLEY D. STEVENS 
Labor Relations Consultant, Washington, D.C. 


MORE AND MORE engineering firms by court ruling are coming under 
the jurisdiction of the Fair Labor Standards Act because courts are ex- 
panding their already broad interpretation of what constitutes the produc- 


tion of goods in interstate commerce. 


Certain employees, it is true, are 


exempted from the wage and hour (minimum-wage and overtime-pay) 


provisions of the act. 
allowed professional employees. 


Of primary concern to engineers is the exemption 
Do your records substantiate your 


claims of exemption for employees? Can you protect yourself oytinst 


costly back-pay claims? In the following article Robley D. Stevens ( 


.D.), 


a lawyer and former official representative of the U.S. Department of Labor, 
reviews the definition of ‘‘professional’’ and the records required to support 


claims of ‘‘professional exemption.” 


SINCE INCEPTION of the Fair 
Labor Standards Act of 1938, approxi- 
mately 130 million dollars have been 
collected in back wages pursuant to 
official findings. This is a sizable 
sum of money for official agents to 
require in restitution from employers. 
The new FLSA of 1949, amended, 
which became effective January 25, 
1950, increases the national minimum 
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wage (Section 6) from 40 to 75 cents 
an hour. Section 7, which states that 
time-and-a-half must be paid for all 
work after 40 hours weekly remains 
the same, however. Some employees 
are specifically exempted either by 
meeting the requirements for being 
classified as an executive, administra- 
tive, professional or sales employee, 
or else as a result of collective bargain- 
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ing by representatives of employees 
certified as bona fide by the National 
Labor Relations Board under the 
Taft-Hartley Act of 1947. 

Employers should ask themselves 
these questions: Do my employment 
records substantiate my claims for 
exemption? Do I have all the re- 
quired basic records? A complaint 
can be filed at any time requesting an 
inspection which may result in the 
digging up of old records by inspec- 
tors and in the quizzing of employees 
and ex-employees to uncover possible 
violations. Proof must be readily 
available in the form of records 
which, according to law, must be kept 
four years from the last date of entry. 

Before discussing the basic record- 
keeping information essential, it will 
be helpful to explore the Regulations, 
Part 541, which define executive, 
administrative and professional ex- 
emptions. For purposes of brevity, 
this discussion will be confined to 
professional exemptions as defined in 
Table I. 


It is essential for employees classi- 
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fied as exempted from the overtime 
provisions to meet all the basic re- 
quirements. Many employees of en- 
gineering firms which were supposedly 
exempted unfortunately did not meet 
one or another of the basic require- 
ments. The employers consequently 
were directed by official demand to 
recompute back wages, which in some 
instances amounted to considerable 
sums. 

Under the Fair Labor Standards 
Act, employers must keep complete 
records. While there is no particular 
form or order for keeping such records, 
certain accurate data can be listed as 
necessary. These include payroll rec- 
ords, union agreements, certificates 
in connection with wages, hours and 
working conditions. These records 
should be kept for protection and, of 
course, simplified records pay off. 

There are many management 
guides for keeping complete, clear 
records. The items required by the 
Wage and Hour Division of the U.S. 
Department of Labor, which should 
be kept for inspection, are listed in 
Table II. Penalties may be imposed, 
and the Wage and Hour Division may 
bring criminal action against viola- 
tors, which could result in fines as high 
as $10,000 and imprisonment. 


A Decade Under FLSA 


The Fair Labor Standards Act has 
been on the books for over a decade. 
Many engineering firms during this 
time have unwittingly misapplied the 
exemption clause or have kept inade- 
quate records to substantiate claims 
and have been compelled to pay siz- 
able amounts of back overtime, which 
might have been easily avoided. 

That an engineer is a professional 
is not questioned, yet complete em- 
ployment data should be kept for 
future reference to prove full compli- 
ance with the professional exemption 
clause. The Wage and Hour Divi- 
sion may receive a request from a com- 
plainant to make an investigation at 
any time, and the resulting inspection 
may prove costly if the firm cannot 
substantiate its claims. Engineering 
management cannot afford to take the 
FLSA for granted. Knowing what to 
look for, management can check 
claims by frequent contacts with the 
Wage and Hour Division for rulings. 
When violations are uncovered by the 
official inspector, it is almost too late 
for tales of woe. Can your wage- 
hour records prove compliance for 
last year, or today or tomorrow if 
they are audited by an inspector? 

Appreciation is expressed for the 
suggestions of W. G. Stevens, Jr., 
Assoc. M. ASCE, in helping to pre- 
pare this presentation. 
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TABLE |. QUALIFICATIONS FOR PROFESSIONAL EXEMPTION 


Section 541.3 of the regulations in the Fair Labor Standards Act of 1938, as 


amended to be effective January 25, 1950, defines the term “bona fide profes- 
sional”’ as follows: 
The term “employee employed in a bone fide professional capacity" in section 


13 (a) (1) of the act shall mean any employee— 


(a) whose primary duty consists of the performance of work 


(1) requiring knowledge of an advanced type in a field of science or learning customarily 
acquired by a prolonged course of specialized intellectual instruction and study, as dis- 
tinguished from a general academic education and from an apprenticeship, and from training 
in the performance of routine mental, manual, or physical processes, or 

(2) original and creative in character in a recognized field of artistic endeavor (as opposed 
to work which can be produced by a person endowed with general manual or intellectual 
ability and training), and the result of which depends primarily on the invention, imagina- 
tion, or talent of the employee; and 


(b) whose work requires the consistent exercise of discretion and judgment in its perform- 
ance; and 


(c) whose work is predominantly intellectual and varied in character (as opposed to routine 
mental, manual, mechanical, or physical work) and is of such a character that the output 
produced or the result accomplished cannot be standardized in relation to a given period of 
time; and 


(d) who does not devote more than 20 percent of his hours worked in the workweek to 
activities which are not an essential part of and necessarily incident to the work described in 
paragraphs (a) through (c) of this section; and 


(e) who is compensated for his services on a salary or fee basis at a rate of not less than $75 
per week (or $200 per month if employed in Puerto Rico or the Virgin Islands) exclusive of 
board, lodging, or other facilities: Provided, That this paragraph (e) shall not apply in the 
case of an employee who is the holder of a valid license or certificate permitting the practice 
of law or medicine or any of their branches and who is actually engaged in the practice 
thereof 


Provided, That an employee who is compensated on a salary or fee basis at a rate of not 
less than $100 per week (exclusive of board, lodging, or other facilities), and whose primary 
duty consists of the performance of work ¢i/her requiring knowledge of an advanced type in a 
field of science or learning, which includes work requiring the consistent exercise of discretion 
and judgment, or requiring invention, imagination, or talent in a recognized field of artistic 
endeavor, shall be deemed to meet all of the requirements of this section. 
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INFORMATION REQUIRED BY U.S. DEPARTMENT OF LABOR 
UNDER FAIR LABOR STANDARDS ACT* 


Section 561.1 
Employees covered by Section 6 (minimum wage rate) and Section 7 (overtime com- 
The following records should be kept: 


TABLE Il. 


pensation). 


Total weekly overtime excess 
compensation 

Total additions to or deduc- 
tions from wages paid each 
pay period 

Date of payment and the pay 
period covered by payment 


Regular hourly rate of pay, 
and basis on which wages 
are paid 

Hours worked each workday 
and total hours worked each 
workweek 


Name in full 

Home address 

Date of birth if under 19 

Occupation in which employed 

Time of day and name of the 
day on which the employee's 


Total daily or weekly straight 
workweek begins 


time earnings or wages 


Section 516.3 

Employees under certain Union Agreements who are to be paid for overtime over 12 
hours a day or 56 hours a week, as provided in Section 7(b) (1) or 7(b) (2). The 
following items should be kept for inspectional purposes: 
Daily and weekly overtime ex- 

cess compensation 
Total additions to or deduc- 
Hours worked each workday, tions from wages paid each 

and total hours worked each pay period 

workweek Total wages paid each pay 
Total daily or weekly straight- period 

time earnings or wages Date of payment and the pay 

period covered by payment 


Regular hourly rate of pay 
and basis on which wages 
are paid 


Name in full 

Home address 

Date of birth if under 19 

Occupation in which employed 

Time of day and name of the 
day on which the employee's 
workweek begins 


Section 516.7 
Bona fide executive, administrative, professional, local retail, and outside sales em- 
ployees as referred to in Section 13 (a) (1). The following items should be kept: 


Occupation in which employed Basis on which wages are paid 
Time of day and name of the Total wages paid each pay 
day on which the employee's peri 
workweek begins Date of payment and pay 
period covered by payment 


Name in full 
Home address 
Date of birth if under 19 


* Required pursuant to Section 11 (c). 
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“elastic’’ or “plastic” range. 


TESTING MACHINE REDUCES all eight cylinders of high-strength 
(4,500-lb) concrete to fragmentary condition, with no trace of 
Cylinder £ (at left in right-hand 
view), which sustained load of 50,000 lb when test was discontinued, 
exhibited fine shelling cracks on all sides, clearly visible in original 





photograph. From left to right, cylinders and last loads carried are: 
A, 30,250 lb; B, 0 lb; C, 29,750 1b; D, 25,000 lb; £, 50,000 lb; 
F, 24,500 lb; G,Olb; H,0 1b. All cylinders except H could be 
removed from machine intact. 
tests on these high-strength cylinders. 





See Fig. 2 for plotted results of 


When Concrete Becomes Discrete 


Cylinders Tested at Washington State Highway Department Laboratory Indicate 


HOMER M. HADLEY, M. ASCE 


Consulting Engineer, Seattle, Wash. 


NEW THEORIES of concrete in 
flexure have been proposed during the 
past decade, based on the behavior 
of this material after its maximum 
strength in resistance to compres- 
sion has been attained. Two types of 
stress-strain curves have been pre- 
sented, X and Y in Fig. 1. Both 
curves, as applied to concrete, indi- 
cate a truly extraordinary meta- 
morphosis. 

Just what is concrete? A section 
cut through the material shows ag- 
gregate particles of all sizes and 
shapes, graded from large to fine, 
in an utterly random arrangement, all 
gripped tightly in a matrix of 
hardened cement paste. 

Concrete is known to be strong in 
compression yet possessed of such 


FIG. 1. TWO TYPES of stress-strain curves, 
X and Y (below), represent theories pro- 
posed for behavior of concrete in compres- 
sion. Curve X extends straight beyond point 
of maximum stress in so-called “elastic 
range.” Curve Y descends and flattens as 
it extends into so-called “piastic range.” 
Curve Y gives authentic record of prolonged 
cylinder test but fails to show point where 
fragmentation occurs. No resemblance to 
curve X was found in tests here described. 
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No ‘‘Elastic’’ or ‘'‘Plastic'’ Range 


one-tenth of the compressive—that 
its tensile strength is rated as zero in 
design. Yet both curves X and Y 
indicate that 6 X 12-in. cylinders 
tested in compression up to maximum 
load will not shatter as it was long be- 
lieved they would but on the contrary 
will remain intact and continue to 
sustain load. Curve X says there is 
continuous deformation under a sus- 
tained maximum load. Curve Y says 
there is continuous deformation under 
a decreasing load; once deformation 
has started, less and less load is re- 
quired to produce the same deforma- 
tion. 

Under compression all materials 
tend to enlarge in a diametrically op- 
posite direction, at a rate given by 
Poisson’s ratio. Concrete is no ex- 
ception. This enlargement of the 
diameter can only occur with an ac- 
companying tangential tension. In 
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FIG. 2. EIGHT CYLINDERS of 4,500-lb concrete show marked 
similarity when tested in compression machine. 
graphs at top of page.) Test results are plotted in usual manner in 
(a) at left. Because these curves, established by points marking 
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(See also photo- 
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Time, in Minutes 


successive 15-sec readings, give distorted view of time scale, same 
data are presented in (5) at right, in which unit stresses are plotted 
above horizontal time axis and unit strains below, so that simultane- 
ous readings are on same vertical line. 
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CYLINDERS OF LOW-STRENGTH CONCRETE (1,500-lb) exhibit fragmentation under load 


in same manner as high-strength cylinders. 


Cylinder 2, at left, is carrying total load of 


10,500 lb at end of its test. It is to be noted that its badly cracked condition is not revealed 
by curves in Fig. 3. Cylinder 4, at right, has failed at final load of 50,000 lb, or 1,770 psi. 


or binders in the plain rodded type, or 
spirals in the spirally reinforced type, 
are used not only to prevent buckling 
of the vertical bar outward but also to 
overcome the tendency to split ver- 
tically on radial lines under axial 


loading. Therefore when curves X 
and Y indicate continued deforma- 
tion under a sustained maximum 


compressive load or under a com- 
pressive load continuously decreasing 
from the maximum, with the concrete 
presumably maintaining its struc- 
tural integrity and remaining con- 
crete, it is obvious that either the 
concrete has undergone a remarkable 
alteration and has become curiously 


with a modern testing machine, it is 
possible to control the speed of the 
moving head. By slowing the head 
speed as maximum load is approached, 
the resistance of the cylinder can be 
greatly prolonged, and similarly, by 
increasing the speed it is possible to 
terminate this resistance at any time. 

Two sets of cylinders were made— 
eight of 4,500-Ib concrete and four of 
1,500-Ib concrete. These two 
strengths were selected to obtain a 
well-defined contrast, it being our 
experience with concrete in western 
Washington that only with low- 
strength concrete is there likelihood 





of finding a plasticity at maximum 
strength resembling that of curves X 
or ¥. In making the tests, readings 
were generally taken at 15-sec in- 
tervals, one man watching an electric 
clock graduated in seconds and cal- 
ling out ‘28....29....30,” or ‘43 
....44....45” as the case might be. 

When the accented time was called, 
the man operating the machine called 
the load reading; the man watching 
the 0.001-in. dial indicator mounted 
beside the test cylinder, and bearing 
against the descending head of the 
machine, called out his reading; and 
a fourth man recorded. The man 
watching the dial indicator beside 
the cylinder also watched the cylinder 
closely as critical values were ap- 
proached and called out the appear- 
ance of the first crack he observed. 
Figure 2 shows a marked similarity in 
the behavior of all the 4,500-lb 
cylinders. They all exhibited the 
characteristic and typical straight- 
line stress-strain relationship well up 
to maximum values, where they 
rounded off slightly. 

Cylinder B, which attained the 
highest strength, failed suddenly and 
completely at a unit load of 5,840 psi. 
Cylinder //, the weakest of the lot, 







































































akin to a metal, or that curves X and 4000 
Y are in error. 4 _ 
é High Speed 
Cylinders Made and Tested £% o000 pniiteiiantiid ies \ 
When the writer discussed this &* ——> —< \ . 
question a few years ago with Bailey §& ae. — i 
Tremper, Testing Engineer of the = 0 | 
Washington State Highway Depart- 
ment, it was arranged to test a dozen | — Cylinder 4 See Text ———__ 
cylinders. The cylinders were made 0.002 TT — 
and cured at the Department's labo- an 
ratory and tested at the age of 28 days 
with the object of determining ex- § 004 _— 
actly how they behaved after their 7% 
maximum strength was attained. It $2 
has been contended that it is the °2< 94, 
sudden release of all the accumulated 5 
tension in the machine itself that 
brings about the shattering and rup- on 
ture of test cylinders. Of course, in : 
the world of full-size structures, 
failure-producing loads do follow 
through and apply undiminished in as 1 2 3 4 5 6 
exactly this same way. However, Time, in Minutes 
3000 - 
FIG. 3. FOUR CYLINDERS of 1,500-lb con- 
é crete were tested to failure. Curves in (a), 
s left, are plotted in usual manner. To 
4 2000 -— 4 ae avoid distorted time scale, same data are 
a +} presented in (b), above, with unit stresses 
E plotted above horizontal time axis and unit 
£1000 3 . strains below, so that simultaneous readings 
S a f . appear on same vertical line, to show time 
é High Seeed sequence, on same principle as Fig. 2 (5). 
9 With due allowance for their weaker charac- 
0 0.001 00: 0.003 0.004 0.005 0006 0.007 0.008 0009 0010 ter, these cylinders behaved similar to 
Unit Deformation, in Inches 4,500-lb cylinders plotted in Fig. 2. 
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attained a maximum strength at a 
unit load of 3,520 psi and then in the 
next few seconds started to fall off. 
The testing machine was thereupon 
thrown into slow speed 1 min 45 sec 
after starting the run, and at 4 min 
the apparent unit strength was 2,640 
psi. No cracks could be observed at 
this juncture but the spurious nature 
of the cylinder’s seeming integrity was 
revealed by throwing the machine 
into high speed. The needle momen- 
tarily shot up to a unit load of 3,120 
psi, then dropped to zero. 

Cylinder G resembled cylinder [7 
but displayed a more pronounced loss 
in strength following its maximum 
value. All other cylinders showed a 
sharp and heavy loss in strength fol- 
lowing maximum loads, accompanied 
by major increases in deformations. 
As the curves in Fig. 2 (a) show, a 
state of comparative stability then 
followed, the loads and deformations 
remaining practically constant until 
the tests were discontinued and the 
cylinders were removed from the 
machine. How utterly meaningless 
these residual strengths were, how- 
ever, is clearly revealed in the ac- 
companying photographs, which show 
the cracked condition of all eight 
cylinders on removal from the ma- 
chine. 

So far as this series is concerned, 
only one conclusion can be drawn: 
All cylinders failed at maximum load 
or closely thereafter. If the speed of 
the testing machine head was then 
slowed, the interlock of aggregate par- 
ticles in the separate fragments held 
them together for a considerable time 
and enabled these fragments to sus- 
tain a rather surprising amount of 
load. If the head was put into high 
speed the fragments almost immedi- 
ately shattered and fell apart and the 
needle plummeted to zero. In neither 
case was anything of practical struc- 
tural or theoretical value to be ob- 
served. Once the maximum load was 
reached the cylinders failed. Up to 
the point of failure—at maximum 
load or at a slight recession there- 
from—the material has structural 
value but once fission has commenced 
a wholly different situation obtains. 
The integral, coherent material is no 
more and only fragments remain. 
The concrete has become discrete. 

The 1,500-lb cylinders were only 
four in number and naturally had a 
somewhat punky structure. How- 
ever, with due allowance for their 
weaker character they behaved sub- 
stantially the same as the 4,500-Ib 
cylinders. See Fig. 3 (a) and (bd), 
plotted in the same way as (a) and 
(6) of Fig. 2. Cylinders 1 and 2, hav- 
ing passed their maximums, lost 
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strength steadily with accompanying 
pronounced deformations and _ final 
development of cracks. A _photo- 
graph shows cylinder 2 carrying a to- 
tal load of 10,500 Ib—372 psi—at 
the end of its test. Observe that in 
Fig. 2 (a) and (0) there is nothing to 
reveal its sorry condition. 

With cylinder 3 a different proce- 
dure was adopted. At 1 min 30sec af- 
ter the start of the test, a total load 
of 38,000 Ib—1,345 psi—was at- 
tained. The machine was_ then 
stopped and, with only such incre- 
ments of movement as were necessary, 
the load was held constant for 4 min 
30 sec, during which period a slight 
steady increase of deformation oc- 
curred. At 6 min O sec, the machine 
was thrown into high speed; the 
needle shot up to 43,000 lb, then im- 
mediately fell to zero. 

When cylinder 4 reached a total 
load of 37,500, 1 min 30 sec after 
starting, this value was held for 
about 5 min without any change of 
deformation. The load was then 
increased successively to 40,000, 42,- 
000 and 44,000 Ib, being held con- 
stant at each value for 5 or more min- 
utes with little or no change of de- 
formation occurring in any period. 
During the next period, under a total 
load of 46,000 Ib, the cylinder began 
to yield, at the rate of about 0.0008 
in. per min. When the load was 
stepped up to 50,000 Ib, that is, 
1,770 psi, it held for something over 


15 sec and then let go, as shown in an 
accompanying photograph. 

The only conclusion that can be 
reached from these tests is that ulti- 
mate ‘‘plasticity’’ of concrete is sim- 
ply a state of cleavage and fragmenta- 
tion arrived at after the concrete has 
ceased to be monolithic and has be- 
come an assembly of discrete par- 
ticles held together by shear and ag- 
gregate interlock. It appears very 
probable that it is when the stress- 
strain curve first departs from a 
straight line that the first minute and 
scattered slippages and failures start 
to develop in the concrete. Then, as 
the load increases, these minute local 
failures become more numerous and 
at the ultimate load the increment of 
their weaknesses equals the increment 
of load. Shortly thereafter comes 
pronounced failure with higher- 
strength concretes, and cumulative 
crushing of the softer concretes. 

Plasticity, as commonly thought of, 
does not occur. Fragmentation does. 
This is evident from the accompany- 
ing photographs. . Curve Y of Fig. 1 
gives an authentic record of a pro- 
longed cylinder test but fails to dis- 
tinguish between the two radically 
different materials involved—con- 
crete and what may be called ‘“‘dis- 
crete.” Concrete terminates about 
the maximum point, becoming dis- 
crete thereafter. Nothing remotely 
resembling curve X of Fig. 1 was 
found in these tests. 





Spillway Section of Whitney Dam Rises Above Brazos River, Texas 





MASSIVE SPILLWAY 1,674 ft long, to rise 163 ft above streambed, was started in March 


1949 and is now about half finished. 


Entire job involves 1,774,000 cu yd of fill and 523,000 cu yd of concrete. 


It will be flanked by earth embankment 16,065 ft long. 


Scheduled for 


completion in 1953, project is under construction by Galveston Corps of Engineers District, 
with Lt. Col. Ellsworth I. Davis, Assoc. M. ASCE, District Engineer. 
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Penetrometer, New Electronic Device, 
Records Pile Penetration Under Hammer 


A. BYRON HUNICKE 
Industrial Engineer, Spring Hill, Ala. 


NO ARGUMENT is needed to con- 
vince engineers of the value of pile 
penetration records. The problem is 
how to obtain such records simply and 
accurately. The old method of 
marking off 3, 6, or 12 in. on a pile 
and counting the hammer blows 
needed to sink it from one mark to 
the next is tedious and subject to 
many errors, as all results depend on 
the reporter’s judgment and _ sus- 
tained accuracy in measuring, ob- 
serving and recording. On a sizable 
job his patience is greatly taxed. 

For such tedious methods the pene- 
trometer substitutes an automatic 
electronically operated gage which 
measures and records the penetration 
of the pile under each blow of the 
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FIG. 1. OSCILLOGRAPH RECORDS 30 blows of hammer delivered in 32 seconds. Chart 


hammer. The mechanism consists of 
the following parts: 

1. The follower, a heavy steel 
shell containing an electric coil and a 
magnet, inserted between the pile and 
the hammer. 

2. Two leads from the coil, con- 
tained in an all-weather cable, con- 
necting with 

3. The rectifier, which screens out 
the unwanted part of the motion, and 
passes on the wanted impulses to 

4. The oscillograph, a standard, 
single-channel instrument, which can 
be placed wherever desired, preferably 
in the cab of the pile driver, where the 
operator can continuously consult the 
record to determine when the pile has 
been driven to design penetration. 


il Sec of Time —> — 


|__ Millimeters of Pen Deflection Bas 
Proportional to Inches of Penetration } 


4 


is cross ruled by curves of same radius as pen at intervals such that each curve represents 


time interval of | sec. 
millimeter accentuated. 


than actual size.) Pen is set to travel along one of horizontal lines as base line. 


Longitudinal rulings are at intervals of 1 millimeter with each fifth 
(Only 5-mm lines are shown in reproduction, which is slightly less 


Deflection 


for each blow on chart is not penetration of pile in millimeters but is proportional to it. 
Actual penetration in inches must be established for each hammer by calibration. 
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PENETROMETER PERFORMS successfully in 
pile driving demonstration on canal job for 
Sewerage and Water Board of New Orleans, 
La. Chart from oscillograph is labeled. 
Follower is in leads, upper right, under 
hammer, and cable connecting it with 
oscillograph is loosely lashed to steam hose 
so as to be clearly visible. No. 2 Vulcan 
hammer of Bernard & Byrd, Inc., contractor, 
drives 60-ft-long creosoted yellow pine pile. 


The oscillograph contains a pen and 
roll of chart paper. The current 
which activates the pen is generated 
in the follower but the chart drive 
requires 56 watts per hour from an 
outside source, such as 

5. An ordinary electric light cir- 
cuit at 120 v, or an inverter and 6-v 
automobile battery. 

The unique part of the penetrome- 
ter is the follower, which was only 
produced after many studies and tests 
by the writer and his able associate, 
Lt. Col. B. W. Hutson of the Alabama 
Power Co. Within the follower is 
solidly embedded an electric coil 
standing vertically, its upper and 
lower halves wound in opposite di- 
rections. At each end the coil is 
sealed against movement in relation 
to its container, against dampness, 
steam, oil, dirt, air or gas, and against 
electromagnetic leakage. Inside the 
coil is in Alnico No. 5 magnet free to 
move vertically within certain limits. 

In operation, hammer, follower and 
pile descend together. The coil goes 
with the follower, but the magnet, 
being free, remains behind for a mi- 
nute fraction of time and then starts 
to fall by gravity, catching up with 
the follower after the force of the 
blow is spent. The variations in 
voltage differential induced by these 
relative movements have been found 
to be proportional to the distance 
moved. The oscillograph will faith- 
fully record both the movement of 
the coil and that of the magnet, but 
since the movement of the coil in- 
cludes any bouncing the pile may do, 
it is eliminated in the rectifier in favor 


of the movement of the magnet, 
which equals the net penetration 
gained. The oscillograph is accurate 


up to 120 cycles per sec, which is 
suitable for pile driving hammers de- 
livering 150 blows per minute and 
less. 

The oscillograph should be cali- 
brated for a given hammer with the 
first pile driven. A master curve is 
thus obtained relating the pen deflec- 
tions, in millimeters, to fractions of 
inches of penetration. Recalibration 
is required if a different hammer is 
used. If desired, the penetrations in 
inches can simply be written on their 
corresponding millimeter lines on the 
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INTEGRAL PARTS of penetrometer are: (1) Follower, built to fit at top into different sizes 


of hammer and leads, with piece bolted to bottom which can be changed to fit various sizes 
and shapes of piles; (2) rectifier which screens impulses from follower; (3) oscillograph 
which records with pen and chart relative depth of penetration of pile under each hammer 
blow; and (4) inverter, used between oscillograph and automobile battery where 120-v 


circuit is not available. 


chart paper and read direct. See 
Fig. 1 for a typical chart record. 

When the chart has been calibrated 
with the hammer, it is only necessary 
to specify the maximum penetration 
in inches desired. Then the operator 
can tell by a glance at the chart paper 
as it emerges from the oscillograph 
how the pile is progressing and when 
the specified penetration has been 
reached. 

As soon as he knows the character- 
istics of the hammer to be used, the 
engineer can determine ahead of 
time what maximum penetration is 
permissible in fractions of an inch 
per blow. This can be converted to 
millimeters of pen deflection on the 
oscillograph, and the contractor need 
only tell his foreman that when the 
pen deflection consistently reads at or 
below the desired penetration, driving 
is to be stopped. Since the chart is 
visible at all times, the engineer or 
any member of his staff can see for 


himself at any time exactly how the 
driving is progressing. Copies of 
the charts, delivered to the engineer 
daily, will reveal whether or not the 
specification is being met. Also, if 
the specification cannot be met, this 
will appear clearly, thus giving the 
contractor and the engineer positive 
evidence on which to base any needed 
design changes. 

Incidentally, blank spaces on the 
chart indicate idle time. The dis- 
tance between the vertical rules repre- 
sents one second of time. Lost time 
often can be studied to advantage to 
discover major causes for delays. 

Another use for the oscillograph 
charts is for the construction of a log, 
made quickly by plotting the pen de- 
flections for each stroke of the ham- 
mer in sequence and connecting their 
tips. Such a log will show up the 
differences in soil resistance at dif- 
ferent levels and will indicate the safe 
bearing capacity of the pile by such a 
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FOLLOWER, seen in position in guides 
between pile head and hammer, near right 
elbow of workman, has bottom part fitted 
over pile top and upper part hidden in 
hammer cup. Armored cable connecting 
follower with oscillograph extends up at 
left and down steam hose at right. 
criterion as the Engineering News 
Formula. 

A further step would be to convert 
each of the readings to its correspond- 
ing penetration in inches. Plotting 
these figures would reveal approxi- 
mate depths of fault lines between 
zones of soil of different sustaining 
values. When motion of the pile be- 
tween blows is accounted for, such 
figures can be made precise and re- 
lated to surface elevations, pile tips 
and cutoffs, as well as to groundwater 
levels. 





Human Relations More Important Than Mathematics, 
Young Engineers Are Told 


From Address Before Washington, D.C., Student Chapter Conference 


JOHN J. MANNING, M. ASCE 


Vice Admiral, CEC, USN; Chief, U.S. Bureau of Yards and Docks (Retired); 
Vice-President, John McShain, Inc., Philadelphia, Pa. 


YOUNG ENGINEERS have a dis- 
concerting knowledge of many things 
that older engineers have forgotten. 
However, there are compensations 
for growing older in the engineering 
business. As the hard, bright facts 
of formal education begin to dull 
with time, we begin to develop a 
better understanding of human rela- 
tionships and the ways and means of 
translating knowledge and ability 
into effective action. We learn that 
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many phases of engineering have 
more to do with psychology than 
mathematics, and that quite often a 
slide rule can be of far less value 
than a sense of humor. 

Among the qualities of a civil engi- 
neer which are less commonly recog- 
nized—but which must be acquired 
if his vital role is to be played out to 
the full—is the ability to present his 
case effectively to mon-engineers. 


Frequently the engineer’s attitude in 
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this connection may be likened to 
that of the country man in the old 
English folktale who went to a village 
fair. He saw a large crowd gathered 
about an entertainer who was imitat- 
ing the squeal of a little pig. The 
crowd was getting a lot of amusement 
out of the performance, but the 
country man thought the imitation a 
poor one. So the next day he re- 
turned and demanded that the crowd 
listen to his version of the squeal of a 
young pig. The crowd listened for a 
minute, then told him his imitation 
was no good. Whereupon, he reached 
inside his coat and pulled out the 
little pig which he had been pinching. 
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The crowd was still unimpressed, and 
still preferred the professional pig 
squealer. In other words, it is one 
thing to have a good product, and it is 
quite another thing to dramatize that 
product so that the layman will find 
it attractive. 

Engineers experience a feeling of 
frustration when all too often they 
come off second best in their en- 
counters with salesmen and _politi- 
cians. The story has been told of a 
politician and an engineer, who after 
discussing some project of mutual in- 
terest, left the office of the engineer 
and went to his club for luncheon. As 
they entered the club they met a 
gentleman just leaving, The politi- 
cian greeted him warmly and shook 
hands with him. As the politician re- 
joined the engineer, he said, ‘Don't 
you know Mr. So-and-So?” The 
engineer replied, “Yes, I know him.” 
The politician said, “I didn’t see you 
speak to him,”’ to which the engineer 
answered, ‘“‘He knows that I know 
him so why should I speak to him?” 

Probably the young engineer will 
react to this characterization with a 
certain amount of defensive pride, 
interpreting the engineer’s attitude 
as an indication of integrity. And 
probably he will be entirely right. 
Nevertheless, we should not accept 
with equanimity the fact that engi- 
neers lack the ability to persuade non- 
engineers to their point of view. 
Now, I know that the American 
people consider it an inalienable right 
to denounce politicians. Yet it must 
be admitted that the politician is 
highly skilled in dealing with in- 
tangibles. With amazing accuracy he 
is able to appraise emotions and preju- 
dices and to harness those great 
human forces which no mathematical 
formula can measure or evaluate. 
Far from being contemptuous of such 
powers, we as engineers should seek 
to develop them for ourselves. 


Avoid Professional Snobbery 


Now, the question is how this can 
be done. I can’t give all the answers, 
but I can make a few suggestions. 


The first of these is basic to the 
others. It is to avoid professional 
snobbery. 


One form of such snobbery is the 
use of technical and scientific terms 
which are incomprehensible to the 
layman. To the young engineer who 
has just finished a course of intensive 
training which has taught him to 
think in technical terms, it may seem 
that the non-engineering mind is 
filled with cobwebs. Nevertheless, 
the engineer who possesses humility 
rather than arrogance in dealing with 
non-engineers is going to profit in the 
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long run—and, for that matter, in the 
short run too. The farther engineers 
get from their theoretical training, 
the more value they will attach to 
those human relationships which are 
based upon open-mindedness and mu- 
tual respect. 


Security Versus Professional Growth 


Another important point is the 
tendency of young engineers to seek 
economic security at almost any 
sacrifice. Not long ago, the Bureau 
made a survey of senior engineering 
students in college to determine what 
they considered the most important 
inducement in a job opening. The 
majority wanted job security. Al- 
most as many were interested pri- 
marily in salary. And close to the 
bottom on the survey were those few 
who wanted only the opportunity to 
develop professionally. A young 
man’s desire for security is easy to 
understand, but security should not 
be sought for its own sake. It should 
come as the result of ambition, en- 
thusiasm and hard work. 

Some seventy years azo Ralph 
Waldo Emerson told a student au- 
dience: ‘‘When you are willing to re- 
nounce your ideals and ambitions for 
premature comforts and _ security, 
then dies the man in you, then once 
more perish the buds of art and poetry 
and science as they have died al- 
ready in a thousand men. Explore 
and explore. Be neither chided nor 
flattered out of your position of per- 
petual inquiry. .Why should you 
renounce your right to traverse the 
starlit deserts of truth. ..for prema- 
ture comforts?” 

Another suggestion concerns the 
importance of speaking and writing 
effectively. Last year, because of the 
importance I attach to these abili- 
ties, I authorized groups of my co- 
workers to attend weekly classes in 
public speaking. The result was sur- 
prising. Men whose personal courage 
had never been in doubt and whose 
coats were covered with campaign 
ribbons and battle stars, had the look 
of boot sailors under fire for the first 
time. And the instructor informed 
me that they certainly must be good 
engineers because, with a couple of 
exceptions, they were the world’s 
worst public speakers. 

Frankly, that doesn’t make sense. 
Those few engineers who have taken 
the trouble to rid themselves of the 
phobia against public speaking have 
been outstandingly successful. An 
example is my predecessor as Chief of 
the Bureau of Yards and Docks, 
Admiral Ben Morreell, Hon. M. AS- 
CE, now President of Jones and 
Laughlin Steel Corp., who is an ex- 
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tremely effective speaker. And this 
ability played no small part in his 
success, 

What has been said about the 
ability to speak in public applies with 
even greater force to the ability to 
write persuasive English. 
young engineers have changed more 
than I think they have, they still 
study English with a minimum of en- 
thusiasm—regarding it largely as a 
form of gibberish which liberal arts 
students use to wangle a degree with- 
out doing any work. 

The ability to speak and to write 
effective English will aid the engineer 
not only to persuade his fellow engi- 
neers, but the people who hire engi- 
neers and who let contracts for con- 
struction and for engineering serv- 
ices. And ultimately, if the pro- 
fession is to obtain the stature and the 
influence it deserves, the engineer 
must be able to plead its cause by 
persuasive writing directed to the 
public. The alternative is to accept 
the status of a hired technician. 

Modern life is so closely integrated 
that the individual no longer can 
operate as an independent machine. 
He is part of the larger machine which 
is his community, and of the still 
larger one which is his country. In 
fact, we can hope that the day is not 
too distant when national barriers 
will be lowered to permit a true com- 
ity of nations. 


Engineers’ Activity Needed for Peace 


In the meantime, our prime con- 
cern must be that the United States 
serve as the most powerful instru- 
ment for achieving order and peace. 
Unlike the groundless optimism in- 
dulged in after World War I, it is now 
realized that true peace is an elusive 
thing, which only continuing effort 
will attain. We have learned the 
hard way that Utopia is not ‘‘for 
free.’’ Our country needs the engi- 
neers’ active participation, his ideas, 
his enthusiasm, and his ability in the 
military Reserve Organizations. Pas- 
sive support is not enough. The na- 
tion’s influence for peace is only as 
strong as the force which lies behind 
it. We are citizens first and engi- 
neers second. 

My advice to the young engineer is, 
in brief, to go beyond the narrow 
horizon of his technical training to the 
broader horizon of usefulness and in- 
fluence in his community. If the 
young engineer recognizes that his 
fellow men can offer him as much as 
he can offer them, and that humility 
offers a faster road to success than 
pride and intolerance, he will reap 
rich satisfactions both as an engineer 
and as a citizen. 
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Repair of Grand Coulee 
Spillway Bucket 


L. V. DOWNS, Assoc. M. ASCE 


Construction Engineer, U.S. Bureau of Reclamation, Coulee Dam, Wash. 


TRADITIONALLY all overflow dams have sore toes, and Grand Coulee 
Dam on the Columbia River in the State of Washington is no exception 


to the rule. 


The Bureau of Reclamation is currently engaged in a pro- 


gram of preventive maintenance and under-water repair of damage to 


eroded concrete in the spillway bucket of that structure. 


Repair work 


is being done by the Pacific Bridge Co. with unique equipment and 
methods developed by Bureau engineers. 


SINCE the inception of Grand Coulee 
Dam as an overflow-spillway type of 
structure, control of erosion at its toe 
has been anticipated by the designers. 


Beginning in March 1943, inspection 
by divers showed that the magnitude 
and apparent rate of erosion war- 
ranted an early start of measures look- 





CONCENTRATED FLOW through 50-ft-wide 
diversion slots in Grand Coulee Dam during 
construction (see photograph at left) pro- 
duced eddy currents below dam which 
carried river fill upstream into spillway 
bucket. Coarse material thus introduced, 
has eroded concrete at toe, requiring pres- 
ent repairs. FIG. 1 (below) shows profile 
of bucket with steel frame in place carrying 
side forms for concreting 5-ft-wide seats for 
floating caisson seen at bottom of page. 
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ing toward rehabilitation of the spill 
way bucket. This first inspection 
which was performed in clear water at 
a temperature of 37 deg F at depths 
up to 68 ft, indicated severe erosion 
at three widely separated points on 
the spillway bucket and along the 
right training wall. At other points, 
erosion caused no immediate con- 
cern. Periodic subsequent observa- 
tions indicated that the erosion was 
continuing and necessitated immedi- 
ate remedial measures. 


Heavy River Boulders Erode Concrete Bucket 


Original designs for the construc- 
tion of Grand Coulee Dam contem- 
plated the removal of the mantle of 
river fill downstream from the lip of 
the spillway bucket only to normal 
river-bed level, which left a sub- 
stantial quantity of material overly- 
ing the granite bedrock. During the 
construction of the dam the great 
spring floods could not be diverted; 
instead they were passed through the 


COMPARTMENTED STEEL CAISSON of 29.3-ft draft floats out of circular drydock at right toward position over eroded spillway bucket. 


When sunk in 70 ft of water on concrete seats (constructed by means of forms shown in Fig. 1), caisson permits unwatering of section of 


spillway bucket 50 x 104 ft for repair in the dry. 








The crowd was still unimpressed, and 
still preferred the professional pig 
squealer. In other words, it is one 
thing to have a good product, and it is 
quite another thing to dramatize that 
product so that the layman will find 
it attractive. 

Engineers experience a feeling of 
frustration when all too often they 
come off second best in their en- 
counters with salesmen and _politi- 
cians. The story has been told of a 
politician and an engineer, who after 
discussing some project of mutual in- 
terest, left the office of the engineer 
and went to his club for luncheon. As 
they entered the club they met a 
gentleman just leaving, The politi- 
cian greeted him warmly and shook 
hands with him. As the politician re- 
joined the engineer, he said, “‘Don't 
you know Mr. So-and-So?” The 
engineer replied, ‘“Yes, I know him.” 
The politician said, “I didn’t see you 
speak to him,”’ to which the engineer 
answered, ‘“‘He knows that I know 
him so why should I speak to him?” 

Probably the young engineer will 
react to this characterization with a 
certain amount of defensive pride, 
interpreting the engineer’s attitude 
as an indication of integrity. And 
probably he will be entirely right. 
Nevertheless, we should not accept 
with equanimity the fact that engi- 
neers lack the ability to persuade non- 
engineers to their point of view. 
Now, I know that the American 
people consider it an inalienable right 
to denounce politicians. Yet it must 
be admitted that the politician is 
highly skilled in dealing with in- 
tangibles. With amazing accuracy he 
is able to appraise emotions and preju- 
dices and to harness those great 
human forces which no mathematical 
formula can measure or evaluate. 
Far from being contemptuous of such 
powers, we as engineers should seek 
to develop them for ourselves. 


Avoid Professional Snobbery 


Now, the question is how this can 
be done. I can’t give all the answers, 
but I can make a few suggestions. 
The first of these is basic to the 
others. It is to avoid professional 
snobbery. 

One form of such snobbery is the 
use of technical and scientific terms 
which are incomprehensible to the 
layman. To the young engineer who 
has just finished a course of intensive 
training which has taught him to 
think in technical terms, it may seem 
that the non-engineering mind is 
filled with cobwebs. Nevertheless, 
the engineer who possesses humility 
rather than arrogance in dealing with 
non-engineers is going to profit in the 
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long run—and, for that matter, in the 
short run too. The farther engineers 
get from their theoretical training, 
the more value they will attach to 
those human relationships which are 
based upon open-mindedness and mu- 
tual respect. 


Security Versus Professional Growth 


Another important point is the 
tendency of young engineers to seek 
economic security at almost any 
sacrifice. Not long ago, the Bureau 
made a survey of senior ehgineering 
students in college to determine what 
they considered the most important 
inducement in a job opening. The 
majority wanted job security. Al- 
most as many were interested pri- 
marily in salary. And close to the 
bottom on the survey were those few 
who wanted only the opportunity to 
develop professionally. A young 
man’s desire for security is easy to 
understand, but security should not 
be sought for its own sake. It should 
come as the result of ambition, en- 
thusiasm and hard work. 

Some seventy years azo Ralph 
Waldo Emerson told a student au- 
dience: ‘“‘When you are willing to re- 
nounce your ideals and ambitions for 
premature comforts and _ security, 
then dies the man in you, then once 
more perish the buds of art and poetry 
and science as they have died al- 
ready in a thousand men. Explore 
and explore. Be neither chided nor 
flattered out of your position of per- 
petual inquiry. .Why should you 
renounce your right to traverse the 
starlit deserts of truth. ..for prema- 
ture comforts?” 

Another suggestion concerns the 
importance of speaking and writing 
effectively. Last year, because of the 
importance I attach to these abili- 
ties, I authorized groups of my co- 
workers to attend weekly classes in 
public speaking. The result was sur- 
prising. Men whose personal courage 
had never been in doubt and whose 
coats were covered with campaign 
ribbons and battle stars, had the look 
of boot sailors under fire for the first 
time. And the instructor informed 
me that they certainly must be good 
engineers because, with a couple ol 
exceptions, they were the world’s 
worst public speakers. 

Frankly, that doesn’t make sense. 
Those few engineers who have taken 
the trouble to rid themselves of the 
phobia against public speaking have 
been outstandingly successful. An 
example is my predecessor as Chief of 
the Bureau of Yards and Docks, 
Admiral Ben Morreell, Hon. M. AS- 
CE, now President of Jones and 
Laughlin Steel Corp., who is an ex- 
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tremely effective speaker. And this 
ability played no small part in his 
success, 


What has been said about the 


ability to speak in public applies with F 


even greater force to the ability to 
write persuasive English. Unless 
young engineers have changed more 
than I think they have, they still 
study English with a minimum of en- 
thusiasm—regarding it largely as a 
form of gibberish which liberal arts 
students use to wangle a degree with- 
out doing any work. 

The ability to speak and to write 
effective English will aid the engineer 
not only to persuade his fellow engi- 
neers, but the people who hire engi- 
neers and who let contracts for con- 
struction and for engineering serv- 
ices. And ultimately, if the pro- 
fession is to obtain the stature and the 
influence it deserves, the engineer 
must be able to plead its cause by 
persuasive writing directed to the 
public. The alternative is to accept 
the status of a hired technician. 

Modern life is so closely integrated 
that the individual no longer can 
operate as an independent machine. 
He is part of the larger machine which 
is his community, and of the still 
larger one which is his country. In 
fact, we can hope that the day is not 
too distant when national barriers 
will be lowered to permit a true com- 
ity of nations. 


Engineers’ Activity Needed for Peace 


In the meantime, our prime con- 
cern must be that the United States 
serve as the most powerful instru- 
ment for achieving order and peace. 
Unlike the groundless optimism in- 
dulged in after World War I, it is now 
realized that true peace is an elusive 
thing, which only continuing effort 
will attain. We have learned the 
hard way that Utopia is not ‘“‘for 
free.”’ Our country needs the engi- 
neers’ active participation, his ideas, 
his enthusiasm, and his ability in the 
military Reserve Organizations. Pas- 
sive support is not enough. The na- 
tion’s influence for peace is only as 
strong as the force which lies behind 
it. We are citizens first and engi- 
neers second. 

My advice to the young engineer is, 
in brief, to go beyond the narrow 
horizon of his technical training to the 
broader horizon of usefulness and in- 
fluence in his community. If the 
young engineer recognizes that his 
fellow men can offer him as much as 
he can offer them, and that humility 
offers a faster road to success than 
pride and intolerance, he will reap 
rich satisfactions both as an engineer 
and as a citizen. 
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Repair of Grand Coulee 
Spillway Bucket 


L. V. DOWNS, Assoc. M. ASCE 


Construction Engineer, U.S. Bureau of Reclamation, Coulee Dam, Wash. 


TRADITIONALLY all overflow dams have sore toes, and Grand Coulee 
Dam on the Columbia River in the State of Washington is no exception 


to the rule. 


The Bureau of Reclamation is currently engaged in a pro- 


gram of preventive maintenance and under-water repair of damage to 


eroded concrete in the spillway bucket of that structure. 


Repair work 


is being done by the Pacific Bridge Co. with unique equipment and 
methods developed by Bureau engineers. 


SINCE the inception of Grand Coulee 
Dam as an overflow-spillway type of 
structure, control of erosion at its toe 
has been anticipated by the designers. 


Beginning in March 1943, inspection 
by divers showed that the magnitude 
and apparent rate of erosion war- 
ranted an early start of measures look- 





CONCENTRATED FLOW through 50-ft-wide 
diversion slots in Grand Coulee Dam during 
construction (see photograph at left) pro- 
duced eddy currents below dam which 
carried river fill upstream into spillway 
bucket. Coarse material thus introduced, 
has eroded concrete at toe, requiring pres- 
ent repairs. FIG. 1 (below) shows profile 
of bucket with steel frame in place carrying 
side forms for concreting 5-ft-wide seats for 
floating caisson seen at bottom of page. 
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ing toward rehabilitation of the spill- 
way bucket. This first inspection 
which was performed in clear water at 
a temperature of 37 deg F at depths 
up to 68 ft, indicated severe erosion 
at three widely separated points on 
the spillway bucket and along the 
right training wall. At other points, 
erosion caused no immediate con- 
cern. Periodic subsequent observa- 
tions indicated that the erosion was 
continuing and necessitated immedi- 
ate remedial measures. 


Heavy River Boulders Erode Concrete Bucket 


Original designs for the construc- 
tion of Grand Coulee Dam contem- 
plated the removal of the mantle of 
river fill downstream from the lip of 
the spillway bucket only to normal 
river-bed level, which left a sub- 
stantial quantity of material overly- 
ing the granite bedrock. During the 
construction of the dam the great 
spring floods could not be diverted; 
instead they were passed through the 


COMPARTMENTED STEEL CAISSON of 29.3-ft draft floats out of circular drydock at right toward position over eroded spillway bucket. 


When sunk in 70 ft of water on concrete seats (constructed by means of forms shown in Fig. 1), caisson permits unwatering of section of 


spillway bucket 50 < 104 ft for repair in the dry. 








dam over certain of the rows of blocks, 
which were left at lower elevations 
than adjacent ones, and through the 
outlet conduits. This diversion pro- 
cedure resulted in concentrated flows 
over the spillway, which at times 
created eddy currents in the river 
channel below the dam severe enough 
to carry a considerable amount of 
river fill upstream into the spillway 
bucket. At the first inspection of the 
bucket by divers, it was found that 
river-bed material occupied a con- 
siderable portion of the spillway 
bucket and in places had a depth of 
8 ft. This material consisted largely 
of heavy gravels and boulders, and 
occasional steel sheetpiling, remnants 
of construction cofferdams. 


Dredging, First Remedial Step 

Since the erosion in the spillway 
bucket was believed to be caused al- 
most entirely by the abrasive action 
of these materials, their removal was 
the first remedial step adopted—by 
dredging, which was inaugurated in 
the fall of 1943. Study of this prob- 
lem on an operating hydraulic model 
constructed to a scale of 1:60 deter- 
mined that all materials above bed- 
rock should be removed for a dis- 
tance of about 300 ft downstream 
from the lip of the bucket and across 
the full width of the spillway. This 
conclusion was confirmed by the 
action of the great 1948 flood, when 
the downstream spillway _ roller 
created a false bucket in the river 
mantle, scouring out material for 
a distance of 300 ft downstream from 
the lip of the bucket. 

Supplementing the dredging, pre- 
ventive maintenance facilities for 
repairing the damage were pro- 
vided, consisting of: (1) temporary 
needle valves to pass flood waters 
through the right powerhouse in order 
to extend the working season; (2) 
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STEEL FRAME for construction of caisson 
seats is assembled in circular concrete 
drydock, and 2-in. tongue-and-groove side- 
form sheathing is attached. When frame has 
been placed to line and grade in spillway 
bucket, divers adjust sheathing to fit eroded 
surface of bucket. Steel frame was actually 
principal form, its bottom skin plate forming 
contact surface of seat. In view on cover oi 
this issue, barge transports steel frame sus- 
pended from it under water to position 
below dam. 


a circular concrete drydock 163 ft in 
diameter in which to construct, store 
and maintain special maintenance 
equipment; (3) a floating caisson 
within which the actual repairs in the 
bucket could be performed; (4) large 
winches for maneuvering the floating 
caisson during the trip to and from 
the dam; (5) a steel frame to be used 
as a form for the construction of seats 
on the eroded concrete of the bucket, 
upon which the floating caisson could 
be satisfactorily seated and sealed; 
and (6) a face caisson for use in repair- 
ing the areas higher up on the dam 


which would not fall within the 
working chamber of the floating 
caisson. 


The floating caisson for repair of 
the spillway bucket, item (3) above, 
is a steel structure generally rectan- 
gular in plan, having outside dimen- 
sions of 5SX114 ft, and a gross 
weight approximating 1,200 tons. 
The caisson consists of a series of 
compartments which are used for 
buoyancy; ballast and trim tanks to 
facilitate floating and submergence; 
and an open-bottom working cham- 
ber which fits the general shape of the 
bucket of the dam. Hoisting lines 
attached to a barge control the 
sinking and raising of the caisson. 
Hoisting equipment consists of four 
double drum hoists, which with the 
advantage of the 12 part lines at each 
of the four corners of the caisson, pro- 
vide a total lifting force of over 1,000,- 
000 Ib. 

To facilitate sealing of the floating 
caisson when in position on an eroded 
section of the spillway bucket, and to 
increase the amount of work accom- 
plished in a working season, a device 
was developed for the construction of 
concrete seats on the curved portions 
of the spillway bucket and on the 
apron. This device, item (5) above, 
known as a seat frame, is of structural 
steel, with plan dimensions of 106 X62 
ft (see Fig. 1). It consists of two 
principal side girders with bottom 
skin plates 5 ft wide, shaped to the 
theoretical sectional dimensions of 
the spillway bucket, and an end frame 
conforming to the theoretical shape 
of the apron downstream from the lip 
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of the bucket. An A-frame was 
provided for attachment to anchor- 
ages on the face of the dam, and 
towers at the four corners extend 
from the side girders to a point 
above the normal water surface. 
The A-frame serves the function of 
precisely locating the seat frame in a 
lateral position in the bucket, and the 
towers are used to control the adjust- 
ment of the frame to exact vertical 
position. 

The face caisson, item (6) above, 
rectangular and compartmented, is 
designed to provide an unwatered 
working space for repair of the spill- 
way face below tailwater and above 
the area of operation of the floating 
caisson. This equipment has a gross 
weight of 250 tons, is 5659 ft, with 
an over-all height of about 9 ft. It 
provides a working chamber free of 
obstruction for a height of 4 ft normal 
to the downstream spillway face. 
This face caisson also is equipped 
with a suitable A-frame and rigging 
for attachment to anchorages on the 
face of the dam, and with an arrange- 
ment of pumps and piping for con- 
trolling the ballast and trim tanks 
in the compartmented portion to per- 
met raising and lowering while in use. 

The remarkable regularity of this 
snow-and-glacier-fed stream permits 
an adequate working season in the 
spillway bucket and in the river chan- 
nel below the dam without much 
danger of a sudden rise in the river. 
Furthermore with the installed hy- 
droelectric generating units operat- 
ing at or over rated capacity, the 
normal winter drawdown of the reser- 
voir provides additional storage ca- 
pacity for any early spring rises in 
river discharge. 

On completion of the principal 
maintenance equipment, as previously 
listed, a contract was awarded in 
January 1949 to the Pacific Bridge Co. 
of San Francisco, Calif., to start repair 
of the spillway bucket and to dredge 
the river channel. The remainder of 
the 1948, and the present (August to 
March), season have been utilized in 
a vigorous program of repair, and the 
dredging has been completed. 

The complete seat frame was first 
assembled on the right riverbank, 
utilizing an existing 40-ton cableway 
for handling the several parts. After 
required adjustments to secure exact 
compliance with the theoretical shape 
of the spillway bucket, the seat frame 
was cleaned and painted with alumi- 
num paint and all panel points were 
identified for ease in underwater 
reference by the divers. Next the 
contractor removed the floating cais- 
son from the drydock, closed the 
miter gates, and dewatered the work- 
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ing space. He then constructed tem- 
porary supports within the drydock 
and on them reassembled the com- 
pleted seat frame. 

To further expedite the work, the 
contractor assembled all the form 
sheathing along the sides of the 
seat frame in the drydock and pro- 
vided all necessary attachments for 
the complete construction of the 
seats after the frame was positioned 
in the eroded part of the spillway 
bucket. At this point the drydock 
was flooded and the miter gates were 
opened to admit a large scow on 
which had been installed a pair of 
heavy lifting beams, tackle and win- 
ches for raising the seat frame from 
its position in the drydock and for 
carrying it under the floating barge 
to the spillway. 


Divers Guide Frame to Position 


When in proper position, the A- 
frame for the seat frame was anchored 
to the face of the dam, and divers were 
sent down to clean the surface of the 
eroded concrete beneath the seat- 
frame skin plates to remove debris, 
deposits of algae and other objection- 


able material. The divers’ then 
guided the frame to position in the 
bucket. Grade for the frame was 


established by differential levels from 
the fixed anchorage on the spillway 
face, shown in Fig. 1. The seat frame 
was supported on 2-in.-dia bolts ex- 
tending through the skin plate and 
bearing directly on the eroded con- 
crete. These supports, located in 
pairs at each panel point on the frame, 
were brought to uniform bearing at 
the precise elevation required. 

Seats constructed with these forms 
are of Prepakt concrete. The Gov- 
ernment is licensed, under contract 
with Lewis S. Wertz, to use the 
Prepakt process for this purpose. 
In this process a mixture of grout 
composed of sand, cement, water, 
finely divided pozzuolanic filler and a 
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special agent, is forced under pressure 
into the coarse aggregate which fills 
the forms. Where the erosion was 
less than 2 ft in depth, the contractor 
was permitted to omit the coarse 
aggregate from the Prepakt construc- 
tion. Since the forms were required 
to retain the grout mixture under 
pressure, it was important that they 
be tight and strong. The seat frame 
was designed for an unbalanced up- 
lift pressure of 5 psi produced during 
the grouting operation, which was 
overcome by weighting the frame 
with ballast crates. A total ballast 
load on the completed frame of 375 
tons of pig iron, crated in lots of 9,500 
to 14,000 Ib, net weight in water, 
was required. 

After the seat frame was brought to 
final position, the wood form lagging 
was driven down by divers to firm 
contact with previously placed calk- 
ing materials bearing on the eroded 
concrete. A _ satisfactory seal was 
secured by using long strips of burlap 
rolled to form ropes approximately 
2 in. in diameter. Where gravel was 
required in the forms, it was passed 
through manholes and _ handholes 
provided at intervals along the skin 
plates of the frame. After the aggre- 
gate and necessary grout pipes were 
in place, the frame was loaded with 
ballast crates and the form was ready 
for grouting. The arrangement used 
in seat construction is shown in Fig. 2. 

Grout materials were delivered to 
the site ona barge. Batching was by 
weight, and the grout was mixed in a 
7-cu ft pug-type mixer discharging 
into a receiving tank from which the 
grout was pumped by a piston dis- 
placement pump through 1'/»-in.-dia 
hose into the forms. Grouting was 
started at the invert of the bucket 
and progressed on each side of the 
seat intermittently. Grout was car- 
ried up both sides of the bucket, that 
is, upstream and downstream, and 
when the lip of the bucket was 
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reached, grouting proceeded across 


the downstream end of the frame. 
Throughout the grouting operation 
the necessary connections to each 
succeeding grout pipe and observa- 
tion of progress were made by divers. 
The progress of the grout was ob- 
served through suitable vents and by 
the return of grout from successive 
grout pipes. On each repetition of 
the seat construction operations, the 
contractor's methods improved and 
loss of grout was greatly diminished. 
The seats as constructed are emi- 
nently successful. 


Composition of Grout Mixture 


The grout mixture consisted of one 
part Type III cement to 1.2 parts 
sand, 0.2 parts fly ash, 0.012 parts 
special agent or grouting aid, and 0.62 
parts water by weight. The grout 
had a thick, creamy consistency and 
was very satisfactory for pumping. 
After the grout had hardened suffi- 
ciently, the form lagging was re- 
moved. The bond between the seat 
and the skin plate was then broken 
by water pressure applied through 
connections in the frame which had 
been made for that purpose. 

Seats were constructed in alternate 
blocks along the two sides and the 
downstream end of the caisson to 
provide contact for it on three sides. 
After each construction of a full set 
of seats, the seat frame was removed 
to the drydock, where the sheathing 
was replaced. The time required for 
construction of one complete set of 
seats varied from 21 to 31 days, de- 
pending on the volume of seat con- 
crete. 

Favored by an early low-water 
period in the river, the contractor 
started the repair program in August 
1949. The first job was the removal 
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of the floating caisson from the dry 
dock. Until the river flow dropped 
below 80,000 cfs, the floating caisson 
was temporarily moored alongside 
the drydock while the assembly of the 
seat frame proceeded. When the river 
discharge became low enough, five 
1*/,-in. and 2-in. cables from shore- 
based hoists were attached, and the 
caisson was maneuvered to the dam. 
After completion of the first Prepakt 
concrete seats, and when the concrete 
had attained a strength of 3,500 psi, 
the caisson was moved into position 
and lowered. 
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SPECIAL CAISSON (above) is attached to 
Grand Coulee spillway face to permit repair 
between tailwater level and bucket area 
covered by floating caisson. View at left 
shows floating caisson sunk to position on 
concrete seats on spillway bucket and de- 
watered. Equipment and materials are 
passed in and out through open shaft ai far 
right corner. Scow alongside carries mate- 
rial, crawler crane and batching and mixing 
equipment. 


As the caisson seals approached the 
seat, divers removed all foreign mate- 
rials from the seat surfaces, and at 
the time of contact, additional sealing 
and supporting materials were in- 
serted along the upstream side of the 
caisson where seat construction was 
not provided. When satisfactory 
bearing was obtained along the whole 
periphery of the caisson, it was low- 
ered into final position and the barge 
was raised out of the water to provide 
additional load on the caisson seals 
to facilitate unwatering. Contact 
between the caisson and the pre- 
pared seat was made water tight by a 
pair of rubber seals each approxi- 
mately 6 in. in vertical thickness by 
12 in. in width. The caisson was 
completely dewatered and accessible 
to workmen at atmospheric pressure 
from three to five hours after the 
pumping started. The caisson was 
unusually dry considering the depth 
of the water, approximately 70 ft at 
the invert, and working conditions 
in it were extremely favorable. 

Two of the shafts on the caisson 
contained pumps and piping for 
control of ballast and trim tanks, and 
for unwatering. These two shafts 
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also contained the high-pressure 
pumps which accomplished the final 
dewatering and supplied water for 
construction. Access by workmen 
to the working chamber was through 
an electric elevator in the forward 
right shaft. Concrete and other con- 
struction materials and debris were 
passed in and out of the downstream 
left access shaft. 
Repair of Eroded Concrete 

Repair work in the caisson consisted 
of excavating the eroded concrete to a 
depth of not less than 18 in. in all 
areas where erosion exceeded 1 in., and 
replacing it with a minimum of 18 in. 
of new concrete, bringing the con- 
struction back to the original shape. 
Concrete was excavated by sinker and 
drifter drills, line drilling the areas to 
be excavated and breaking the con- 
crete blocks out of the line-drilled 
recesses by “rock-jaks.’’ In transi- 
tion areas between concrete requiring 
no excavation and newly placed con- 
crete, eroded surfaces were ground 
smooth with a 40-hp grinding ma- 
chine. 

After completion of excavation, 
holes for anchor bars were drilled and 
3/,-in. dowels were grouted in the con- 
crete to a minimum depth of 30 in. 
Dowels were placed on 3-ft centers 
in rows 18 in. apart, and a mat of 
’/,-in. reinforcing steel on 18-in. 
centers was placed 5 in. below the 
surface of the finished concrete. 
Steel screeds extending in the direc- 
tion of the spillway flow were placed 
in the concrete on 12-ft 6-in. centers 
to facilitate forming and to permit 
easy construction using the concrete 
mixes required. 

Replacement concrete consisted of 
one part Hi-early strength cement 
(Type III), 0.84 parts sand, 1.56 
parts of */,-in. aggregate, 1.28 parts 
of 1'/2-in. aggregate, and a water- 
cement ratio of 0.31. This concrete 
developed a 28-day strength of 9,100 
psi when cured at a temperature of 
45 deg F, which was the actual curing 
temperature in the spillway bucket 
where exposed to the river water. 
Materials were delivered on barges 
and the same mixer and batcher were 
used as for the Prepakt operation. 
Concrete was dropped through chutes 
installed in the open access shaft into 
a mixing hopper and distributed by 
buggies operating on a platform along 
the downstream apron of the bucket; 
thence the concrete was delivered in 
chutes to the point of placement. 
Work on a representative block con- 
sisted of excavating 222 cu yd of con- 
crete and placing 261 cu yd, which 
with related work was accomplished 
in 31 days of actual working time. 
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INSIDE FLOATING CAISSON, concrete is 
placed by chute (top right) to build up 
eroded face of spillway bucket. Concrete 
of l-in. slump, containing 9.2 sacks of 
cement per cu yd, is vibrated into place 
around reinforcing rods. Where new con- 
crete joins old, and where erosion is less 
than 1 in. deep, motor-driven grinding ma- 
chine removes surface irregularities (lower 
right). 


Before the 1949 flood, repairs were 
made to eroded concrete on the right 
training wall of the spillway, and 
preventive maintenance was carried 
out in the form of a protective blan- 
ket of Prepakt concrete. This blan- 
ket, with a minimum depth of 3 ft, 
was placed over the right training 
wall footing on the tailrace side, as 
well as downstream from the wall. 
This work was performed to fore- 
stall erosion such as had occurred at 
a similar location on the left training 
wall as disclosed by soundings. The 
Prepakt concrete blanket contained 
washed aggregate °/s to 1'/> in. in 
diameter, densified by the injection 
of grout of approximately the same 
mix previously described. Pipes ex- 
tending above the water surface at 
intervals of 5 ft were used for grout- 
ing. 


Dense Concrete Blanket Secured 


No form was provided on the top 
surface of the blanket, and some diffi- 
culty was encountered in holding the 
mix to proper grade on the 3:1 slope 
specified. However, in general, a 
good, dense, consolidated concrete 
blanket was secured. Wood forms 
were used to confine the Prepakt 
concrete repair on the spillway side 
of the training wall, where erosion 
extended to an elevation above the 
normal apron of the spillway bucket 
at its line of contact with the training 
wall. Where forms were used, the 
Prepakt concrete provided an excel- 
lent means of repair. 

The contractor carried out all 
phases of the repair work with vigor, 
using a well-balanced organization. 
The work schedule provided three 
shifts per day in a seven-day week 
whenever conditions warranted. The 
contractor’s forces averaged 160 men 
during the regular working season 
and reached a peak of 213. Total 
earnings under the present contract 
will approximate $2,100,000. The 
contractor is to be commended for the 
safe practices employed; considering 
the character of the work, the safety 
record has been good. 

Bids are soon to be called for a 
contract to complete the repairs now 
scheduled, which work can be com- 
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pleted in approximately two working 


seasons. 
Divers Successfully Perform Difficult Work 


Special mention should be made of 
the successful work performed by 
divers. Their inspection of condi- 
tions in the bucket under rather haz- 
ardous circumstances over a period 
of years is noteworthy, and the emi- 
nently satisfactory construction of the 
caisson seats and the repair of the 
right training wall by underwater 
Prepakt methods were remarkable 
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Their work as indi- 


performances. 
viduals and as a craft warrants special 
commendation. 

Design and construction activities 


of the Bureau of Reclamation are 
supervised by L. N. McClellan, M. 
ASCE, Chief Engineer, Denver, Colo. 
Construction at the site is supervised 
by F. A. Banks, Assoc. M. ASCE, 
District Manager of the Columbia 
Basin Project, Coulee Dam, Wash. 
The contractor's operations are super- 
vised by Charles Bisordi, Project 
Manager for the Pacific Bridge Co. 
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County-Wide Sewag 





City Engineer, Cincinnati, 


CINCINNATI now has a long-range 
program under way for the collection 
and treatment of all domestic and 
industrial sewage from the city and 
adjacent districts, as part of the pro- 
gram to clean up the Ohio River. 
Long before the Ohio River Valley 
Water Sanitation Compact became 
a reality, Cincinnati was investigat- 
ing possibilities for treating its sew- 
age. By 1943 a plan had been sub- 
mitted and accepted. 

A technical subcommittee, ap- 
pointed by the City Manager of Cin- 
cinnati to study and report on the 
plan, and on methods of financing, 
maintenance and operation, and to 
draft a form of contract agreement, 
recommended as follows: (1) that the 
city’s proposed plan be adopted with 
any improvements or additions that 
the Ohio River Valley Water Sanita- 
tion Compact or a federal agency 
having authority in these matters 
may require, since the plan offers 
equal service to all communities with- 
out special favor or discrimination; 
(2) that a sewerage service charge be 
levied uniformly against all users of 
the sewerage system within the con- 
fines of the metropolitan sewerage 
area, as the best, most applicable and 
equitable method of financing the 
program of construction, mainte- 
nance, operation and amortization of 


FIG. 1. 
Creek stage, and (3) lower river stage. 


Cincinnati Plans Pollutio 


System to Protect Ohio River 
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e Disposal 


RAW SEWAGE from present Duck Creek Interceptor discharges 
into Ohio River at rate of 10 mgd. On Cincinnati bank alone, 60 
outlets pour untreated sewage into already overburdened river. 
At Cincinnati, Ohio River drains 70,500 sq miles, receiving sewage 
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the bonds; (3) that the construction 
program be developed over a period 
of 10 years instead of 7 years as origi- 
nally contemplated; (4) that the 
form of contract or agreement and the 
sewerage service ordinance be ac- 
cepted as satisfactory, subject to such 
revisions as may be required to fit 
the situation of the individual po- 
litical subdivisions. 

This report was presented to the 
conference of mayors and other 
officials of interested municipal bodies 
and was accepted. However, as with 
most non-military projects, Cincin- 
nati’s anti-pollution program was de- 
ferred until after the war. 

In 1948, with the participation of 
Virginia in the Ohio River Water 
Sanitation Compact assured, the city 
again revived the issue. Since the 
sewage originating in the metro- 
politan area flows by gravity through 
the sewerage system of Cincinnati to 
several points of concentration as 
planned, it was logical to develop the 
program on a cooperative basis. It 
was likewise logical for Cincinnati to 
sponsor the program, since it will bear 
85 percent of the cost. 

Proceeding with the plans for co- 
operative action, the city entered 
into an agreement with each of the 
participating communities on the 
basis of a definite financial arrange- 


CINCINNATI PLAN for collection and disposal of sewage is to be completed in three stages: 
Immediate program calls for construction of first stage, mostly facilities in Little Miami area, at 
estimated cost of between 14 and 15 million dollars. 


2 million people, with less than 30 percent treated. 


ment. To permit county coopera- 
tion, a state law was amended to per- 
mit the county to participate on the 
same basis as the other political agen- 


cies. Subsequently, on September 
29, 1948, an agreement was executed 


by the County Commissioners. At 
present 21 of the 22 municipalities 
served by the city’s sewerage system 
have executed an agreement with the 
city. The only exception, the village 
of Wyoming, Ohio, obtains its water 
supply from a source other than the 
City of Cincinnati and has decided to 
provide its own independent sewage 
treatment facilities. 

Work on the Metropolitan Sewage 
Disposal Program, Fig. 1, is to be 
completed in three stages—the Little 
Miami River stage, the Mill Creek 
stage, and the lower river stage. The 
first stage, called the immediate pro- 
gram, calls for the construction of an 
extension of the Duck Creek Inter- 
ceptor, the Delta Avenue pumping- 
station force main, the Mt. Wash- 
ington branch sewer, the Little Miami 
Sewage Treatment Works, and the 
Mill Creek Outfall and Diversion 
Sewer, which will ultimately serve 
the Mill Creek Plant. In addition, 
this stage includes the correction of 
some local problems and certain Mill 
Creek channel work. Originally the 
cost was estimated at 7 million dollars 


(1) Little Miami River stage, (2) Mill 
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but at current prices it may be 14 to 
15 millions. 

The second stage 
struction of the Mill Creek Sewage 
Treatment Works and the east and 
west branches of the Ohio River In- 


includes con- 


terceptor. This stage was originally 
estimated to cost $10 million but to- 
day will run to about 20 million. 
The third stage, or lower river pro- 
gram, involves the construction of 
several small plants along the Ohio 
River, along with pumping stations 
and collector interceptors having a 
combined capacity of, say, 5 mgd. 
This part of the program would cost 
approximately $2,500,000 at current 
prices. Although it is difficult to pre- 
dict costs accurately in these days of 
rising prices, the cost of the total 
program is estimated to range be- 
tween 35 and 40 million dollars. 
Using the information accumulated 
on a chart of the total annual cost, a 
curve was constructed. Then, as- 
suming probable use, the incomes 
from various rates were plotted and 
it was determined that, although a 
5'/s-cent rate would leave a deficit, a 
6-cent rate would give a slight margin 
of safety. These curves, shown in 
Fig. 2, indicate that it may be pos- 
sible eventually to reduce rates if 
economic conditions remain stable. 
Until the specific requirements for 
treatment in the “Cincinnati Pool’ 
(that section of the Ohio River be- 
tween Dams 36 and 37) were deter- 
mined and officially mandated, Cin- 
cinnati’s engineers could only mark 
time. Toexpedite matters, the Com- 
mission, at its meeting on January 5, 
1949, took formal action and gave the 
Cincinnati Pool Hearing Committee 
an assignment to recommend stand- 
ards for the treatment of organic 
wastes before discharge into the 
“Pool.”’ Following the committee's 
report, on January 26, 1949, due 
notices were sent out and a hearing 
held on February 16. Finally, at the 
regular meeting in Pittsburgh on 
April 6, the Commission adopted 
“Treatment Standard No. 1,” which 
establishes the standard for the treat- 
ment of sewage to be discharged or 
permitted to flow into the “‘Cincin- 
nati Pool.’’ These standards are: 
1. Substantially complete 
moval of settleable solids 
2. Removal of not less than 45 
percent of the total suspended solids 


re- 


4l 


SEWER OUTLET of 
Mill Creek Intercep- 
tor feeds 45 mgd of 
untreated sewage into 
Ohio River. 


3. Reduction 
by not less than 65 
percent of the BOD of organic wastes, 
provided, however, that whenevercon- 
ditions permit, a lesser degree of reduc- 
tion of BOD, but not lowerthan 35 per- 
cent, may be applied to organic wastes, 
provided no impairment of a water- 
quality standard of 4.0 ppm of dissolved 
oxygen at the bottom of the oxygen 
sag in the Cincinnati Pool results. 

Since then, the consulting engi- 
neers have restudied the situation for 
the Little Miami Sewage Works, and 
prepared a report on the “Basis of 
Design,’’ which was submitted to the 
Director of the Ohio State Depart- 
ment of Health and was approved 
July 11, 1949. The consulting engi- 
neers then drafted specifications for 
the immediate contracts, which were 
submitted to and approved by the 
Chief Engineer of the Ohio State De- 
partment of Health on October 19. 

General Contract No. 1 covers the 
fabricating, furnishing, supervising 
of erection and testing of the sludge 
filters and appurtenances. General 
Contract No. 2 covers the designing, 
fabricating, furnishing, erecting and 
testing of the sludge incinerators and 
appurtenances for the Little Miami 
Sewage Works. The present proposal 
is to purchase this equipment under 
separate contracts, permitting the 
city to exercise control over its selec- 
tion so as to obtain the best available 
equipment and to secure detailed 
working drawings. Availability of 
such equipment drawings will enable 
the consulting engineers to complete 
the drawings for the buildings. 

To protect both the contractor and 
the city from future fluctuations in 
labor and material costs, the contract 
contains an escalator feature cover- 
ing, separately, increases or decreases 
in the composite price of “finished 
steel” and _ the 


material indexesare keyed toschedules 
published periodically in certain repu- 
table trade magazines, to determine 
the degree of fluctuation ata prescribed 
date during the life of the contracts. 

The contracts also fix a limit for the 
adjustment in price at 10 percent 
above or below the price originally 
stipulated in the proposal. The 
lump-sum price of the proposal, as 
adjusted for fluctuations in labor or 
material costs, may be further modi- 
fied because of state or federal taxes 
imposed or removed subsequent to 
the date of awarding the contract. 

It seems appropriate to observe 
that every practical precaution has 
been taken in the endeavor to lay a 
sound foundation for the construction 
and operation of a sewage treatment 
and disposal system for the Cincin- 
nati Metropolitan Area. Construc- 
tion plans and financing and opera- 
tion plans have been prepared with 
the assistance of recognized authori- 
ties in sanitary engineering and 
municipal finance. Sites have been 
purchased for the Little Miami and 
Mill Creek plants. In preparation 
for the Little Miami Plant, the main 
Little Miami interceptor sewer, the 
plant outfall and the Delta Avenue 
force main have been built. The 
first contracts for the plant proper 
will be let midsummer in 1950 and it is 
hoped that Cincinnati's first sewage 
disposal plant will be in operation 
not too long thereafter. 

Needless to say, none of this could 
have been accomplished without the 
cooperation and support of the City 
Council and the two City Managers, 
C. O. Sherrill, M. ASCE, and W. R. 
Kellogg. The work, which is under 
the general direction of the City 
Engineer, is supervised by A. B. Back- 
herms, Principal Assistant Engineer 
in charge of Sewers and Sewage Dis- 
posal, with the assistance of the con- 
sulting engineers, Havens & Emerson. 
Like all large engineering projects, 
it is a work in which many cooper- 
ate, and this cooperation is acknow- 
ledged with credit and thanks to all. 
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M. M. FITZ HUGH and J. W. IRVINE, M. ASCE 


Respectively Plant Engineer and Assistant Plant Engineer, 
Newport News Shipbuilding & Dry Dock Co., Newport News, Va. 


USE OF WELDING INSTEAD of riveting has revolutionized methods and 
plant at the Shipyard of the Newport News Shipbuilding and Dry Dock Co. 
New methods include the technique of fabricating large subassemblies on 
flat floors, or platens, alongside the shipways and later incorporating these 
subassemblies in the ship. An extensive modernization program, just 
completed, includes larger cranes and heavier tracks, heavier platens, and 
the construction of an 880-ft pile-supported reinforced concrete shipway to 
replace a former wooden shipway. Problems met with in the design and 
construction of this unusual concrete shipway, capable of handling ves- 
sels with a 675-ft length, a 90-ft beam, and a launching weight up to 15 
thousand tons, are here discussed. Engineers will view with interest this 
departure from classic wooden construction. 


TIMBER CONSTRUCTION was 
used for all the shipways of the New- 
port News Shipbuilding & Drydock 
Co. from the beginning of its opera- 
tions in the late 1880's until World 
Warl. The original elevated trestles 
for carrying the cranes to serve the 
shipways also were of timber. Be- 
tween 1899 and 1906 the timber tres- 


tles were replaced with steel. Of 
course, in the early days of the New- 
port News yard, all iron and steel 
ships were of riveted construction 
and no use was made of the subas- 
sembly technique as it is known to- 
day. 

In those days the heaviest piece to 
be put aboard a vessel under construc- 





SHIPWAY SECTION of Newport News Ship- 
building & Dry Dock Co. plant is seen as 
it appeared before modernization. White- 
roofed buildings in middle foreground are 
mold loft and fabricating shops, beyond 
which is runway for interchange cranes, 
running parallel to water's edge. Along 
waterfront are six shipbuilding ways. Two 
semisubmerged ways at right, with steel 
superstructure overhead, were built during 
World War I. To left of these, in ap 
proximate center of air view, are three 
elevated steel trestles carrying cantilever 
and whirler cranes serving four wooden 
shipways, two of which were removed to 
accommodate new shipways, as may be 
seen in photograph of completed project 
at top of facing page. 


Modern Reinforced Concrete Shipway 
Built at Newport News 


tion was a shell or deck plate—which 
rarely weighed over four tons. All the 
heavier pieces of machinery, such as 
engines and condensers, were put 
aboard by the heavy cranes at the 
outfitting piers after launching. The 
earlier shipbuilding cranes were of 
4'/>- to 12'/9-ton capacity, depending 
on whether the load was near the end 
of the cantilever arm or close to the 
runway. 

The introduction of arc welding had 
a profound effect on the requirements 
for shipyard plant and equipment. 
The first 1,250-amp arc-welding gen- 
erator set was installed in 1918, and 
in 1920 five such sets were put in 
operation. That was then the largest 
arc-welding station in any American 
shipyard. It put the Newport News 
yard into the business of building 
largely welded instead of riveted 
ships. 

The adoption of the subassembly 
technique has removed from the ship- 
ways to the subassembly platens most 
of the time-consuming operations of 
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WITH MODERNIZATION COMPLETED 
Newport News shipyard has acquired new 
reinforced concrete pile-supported shipway 
No. 6 (which appears white just left of 
center) and new wooden shipway No. 7, 
just to right of it. Concrete shipway is type 
of construction believed to have no counter- 
part here or abroad. On each side of each 
shipway are whirler cranes and level plat- 
forms, or assembly piatens, spanned by 
gantry cranes. Platens are built of 10-in. 
channels laid crosswise, and welded, backs 
up, to */,-in. anchor bolts cast in 12 X 24- 
in. concrete sills resting directly on ground. 
Space of */, in. between channels permits 
runoff of rain water and provides space 
for attaching T-bolts for holding subassem- 
blies during welding. 


fitting and attaching the myriad of 
small parts that go into a ship’s huil. 
Ocean-going vessels of the type built 
at Newport News grow ever faster 
and larger. Main turbines, reduction 
gears, boilers, and condensers have 
become heavier and heavier until 
many of these items now weigh from 
50 to 100 tons per unit. Since hulls 
are constructed faster and generally 
are more complex, it has become de- 
sirable to install these units in com- 
plete form while the vessel is still on 
the shipway instead of assembling 
them in the vessel on the ways or 
waiting until after launching to put 
them aboard in the outfitting basins. 
To facilitate these modern operations, 
the new and rebuilt shipways and 
platens are laid out to include the 
following: Heavy cranes capable of 
putting aboard loads up to 100 tons; 
additional lighter cranes for picking 
up from the adjacent platens the 
lighter subassemblies and putting 
them aboard; enough gantry cranes 
to unload incoming materials and to 
serve the subassembly force on the 
platens; and shipways strong enough 
to support the maximum-size vessel 
during building, testing, and launch- 
ing, where the launching weight may 
be as much as 15,000 gross tons. 

The aerial photograph at the top 
of the first page shows the shipways 
section of the Newport News plant 
immediately before the moderniza- 
tion program here described was be- 
gun. To make room for the new 
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crane tracks and platens, the two 
trestles nearest the semisubmerged 
ways were removed together with 
three of the older wooden shipways 
and the wooden pier to which the two 
ships shown in the background are 
tied up. The wooden shipway, No. 7, 
next to the semisubmerged shipways 
was repaired and remains, as may be 
seen from the photograph at the top 
of this page. 

A cross section through the new 
concrete shipway, Fig. 1, shows the 
relation of the subassembly platens, 
gantry cranes, and whirler cranes to 
the new shipway. The 20-ton and 
50-ton full revolving whirler cranes 
run on 171-lb crane rails, 30 ft apart, 
which rest on inverted T-type rein- 
forced concrete beams supported on 
untreated green pine piles. 

Experience in building the old 
shipways at the site indicated that 
piles 40 ft long could safely carry 
loads of 25 tons per pile, and the new 
design was based on this loading. 
The holding power of the soil proved 
to be extremely erratic. In a dis- 
tance of 20 ft along some of the crane 
foundations, pile penetration under 
the hammer varied from refusal with 
a 6-ft cutoff to earth soft enough to re- 
quire additional piles. Piles were 
green pine or fir, unpeeled, with a 
diameter 2 ft below the butt of not 
less than 12 in. and a diameter at the 
tip of not less than 7 in. They were 
driven with a 9B3 McKiernan-Terry 
or a No. 1 Vulcan hammer. 
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FIG. 1. 


whirler cranes, which can conveniently pick up subassemblies from platens on outside and place them in vessel on the ways. 


platens are served by gantries. 
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The 171-lb rails for the heavy whir- 
ler cranes and the 130-lb rails for the 
gantry cranes were thermit welded. 
These welded rails have gone through 
part of a winter and a full summer 
cycle with no sign of cracking or 
breaking and the concrete under the 
joints no longer pulverizes, as it did 
under the old bolted rail joints. 
There seems good reason to believe 
that the new type of construction 
will be successful. 


Assembly Platens Built of Channels on 
Concrete Sills 


The original subassembly platens 
were composed of steel plates on light 
railroad rails carried by timber crib- 
bing resting on mud sills. There 
were serious operational objections to 
this type of design, and the life of the 
timber cribbing was short. To over- 
come these difficulties a platen was 
designed of steel channels laid backs 
up, and welded to */4-in. anchor bolts 
cast in concrete sills resting on the 
ground, Fig. 1. Eleven continuous 
reinforced concrete slabs 2 ft wide by 
12 in. deep were cast in place running 
parallel with the crane tracks. Into 
each slab on 11-in. centers a row of */ ,- 
in.-dia anchor pins were cast. These 
hooked anchor pins extended 2*/, in. 
above the top surface of the concrete 
slab, approximately the depth of a 
10-in., 20-lb channel. Extreme care 
was taken in pouring and finishing to 
make the top of the concrete slabs 
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SECTION across inboard portion of Newport News shipway project shows position of reinforced concrete shipway No. 6 between 


Subassembly 


43 























—— Grade Line | 
Tees arene ee SORE ERE Tse =e Reinforced Concrete Shipway AI ¢ of Shipwoy i 
= ny a 5 ee = ee EASTER RREEI AEE: Se. ° zo r) 
N Trigger a r) 
= oe DEL ED EATERY o Stre ri pO RTOS Pits 
Grade Line £ 
, =. 
b > Whirler Crane 
= #4 Track Foundation . ae 
= >— 73° > — ~~ 386'9 
@ | o Reinforced Concrete EI 
r 253° — 166" | 3 Per Foot Columns 20" Dia - 
5" Per Foot SSE 11 
| op P El MLW 97.28 Per Foo Eas arias oo tt ee ete T a 
E1805 tetas — | I 
MT | Ny &Piling—Approx 40 FtLong | Trigger Pit y cna Manag Reasaay—>- 
| Spaced 2°6" to 31.0" C toc om .. ates Leng 
L ne ee Nornral Effective Building Length -625'9 
aie’ 6 3 hl2—__—_ 1426" _—_!2 op 270° ae 














FIG. 2. 



































above water at inboard end to 18 ft below at outboard end. 


level. After the concrete had set, 
the channels were placed with their 
backs up across the platen at right 
angles to the crane tracks. When the 
height had been carefully adjusted, 
each channel was welded to the an- 
chor pins on each side. 

Choice of the steel channel design 
gave the following advantages: The 
*/in. space between channels per- 
mits rain water to run off quickly; 
the area of the reinforced concrete 
slabs is sufficient to prevent settle- 
ment under any anticipated concen- 
tration of loading; the life of the 
concrete and steel channels will be 
long compared to that of timber; by 
using */4-in. anchor pins on 6-ft cen- 
ters parallel to the channels, heavy 
uplifts can be resisted; and by in- 


serting T-bolts between adjacent 
channels, and attaching holding-down 
pads to them, certain of the subas- 
semblies can be pulled into shape 
quickly and cheaply and held there 
for welding. 
Loads on Keel Track Heavy 

Under the various classification 
bureaus and Navy Specifications all 
ship compartments that are designed 
to be watertight must be tested in the 
course of construction by being filled 
with water to check for leaks and to 
prove that the bulkheads and even 
the decks will not collapse under the 
full water head. Many of these com- 
partments are large and while it is 
customary to fill them one at a time, 
the weight of the vessel and water 


MIDDLE SECTION OF SHIPWAY carries heaviest loads, as it is here that bow of vessel being 
launched exerts concentrated load when stern first hits water, leaving middle of keel un- 
supported. Shipway here consists of heavy reinforced concrete slab resting directly on 


See Fig. 2, above. 


piles. 
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SHIPW AY No. 6 consists of 18-in. reinforced concrete slab supported on wooden piles and sloping downward from about 30 ft 


together can impose very high loads 
on the shipway structures, especially 
when combined with loads from 
machinery installed before launching 
such as boilers, turbines, and reduc- 
tion gears. The heaviest loading 
condition, however, occurs during 
launching for the type of vessel which 
the dimensions of the shipway limits 
to about 90-ft beam, 675-ft length 
and a launching weight of 15,000 
tons. The weight of the ship during 
launching is carried by two launch- 
ways approximately 7 ft 6 in. wide in 
order to limit the pressure on the 
launching grease to 2 tons per sq ft. 
The launchways are placed from 24 
to 32 ft apart, from center to center, 
depending on the type and beam of 
the ship. 

The heaviest pressure on the ways 
occurs during launching as the ship 
enters the water stern first. As the 
stern begins to be lifted by the 
buoyant effect of the water, an in- 
creased load is thrown on the launch- 
ways where they are in contact with 
the bow, since all the weight comes at 
that one point instead of being evenly 
distributed throughout the length of 
the vessel. 

The declivity of the shipway (Fig. 
2) is */;sin. per ft from the inshore end 
to a point approximately 98 ft in- 
shore from the steel sheetpile bulk- 
head which serves as a retaining wall 
at each side of the shipway; °/s in. 
per ft for the next 95 ft; and */, in. 
per ft on the outshore and submerged 
end, a distance of approximately 
250 ft. The actual load on each 
launchway is 15 long tons per ft to 
what is known as the pivoting point, 
where it increases uniformly to a 
maximum of 48 long tons per ft, de- 
creasing again to 24 tons, where it re- 
mains until the end of the outboard 
structure, at which point the ship is 
fully afloat. 

The declivity of the new concrete 
shipway was made the same as exist- 
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ing shipways in order to use launching 
ways and equipment already on hand. 
The declivity of the original ways was 
established by naval architects after 
launching experience with ships of 
comparable weight to those for which 
the new ways were designed. In 
general the starting grade was chosen 
as steep enough to start the ship 
moving on the grease, and the in- 
crease in declivity, or cambering of 
the ways, was used to shorten the 
length of the ways and at the same 
time decrease the way-end pressure 
by causing the ship to be water-borne 
sooner. 


Concrete Ways Expected to Have 
50-Year Life 
The decision to build a concrete 
shipway was based entirely on econom- 
ics. The unprecedented demand 
for lumber during World War II re- 
sulted in a rapid increase in cost, 
particularly in the larger sizes of 
12 X 12, 12 X 14, and 12 X 16 


Oregon pine timbers used in this 
type of construction and embodied 
in the rebuilt Shipway No. 7 alongside 
of No. 6. Reinforced concrete has also 
increased in cost but not to the same 
However, 


extent. the determining 
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INBOARD SECTION of reinforced concrete shipway, varying in height from ground level 
to 18 ft above, is carried on 275 reinforced concrete columns of 20-in. diameter, supported 


on concrete bents resting on piles. 


At left of shipway can be seen completed assembly 


platen formed of 10-in. channels laid with space of */, in. between them. 


economic factor was maintenance. 
The first cost of wood and that of 
reinforced concrete were about com- 
parable, but the life of the concrete 
superstructure was believed to be at 
least 50 years as compared to 8 or 10 
years for wood. (At least the wood 
structure would require heavy re- 
pairs after this period.) Another 
important factor considered in the 
selection of reinforced concrete was 
the fire hazard always present in un- 
protected wood construction. 

At the inboard end of the shipway 
for 390 ft, the required height was ob- 
tained by supporting the upper struc- 
ture on 20-in.-dia reinforced concrete 
columns spaced as shown in Fig. 1. 
These columns were originally de- 
signed in three sizes to support loads 
varying from 77 to 189 tons each, 
taking into account the varying 
heights. For economy in form utili- 
zation, however, all columns were 
made 20 in. in diameter but with 
varying amounts of reinforcing steel. 

The circular forms were made up of 
1l-gage metal with the clamping de- 


FIG. 3. REINFORCED CONCRETE COL- 
UMNS of 20-in. inside diameter support 
upperend of shipway. Seelongitudinal cross 
section in Fig. 2. Same forms were used for 
all columns, regardless of height. As here 
shown, forms consisted of 1l-gage ('/s-in.) 
welded steel cylinders held with vertical 
clamp in Detail “A.” Joints were welded all 
around on outside. Forms were built up of 
4-ft sections for high end and were burned 
off as height of columns decreased with 
downward slope of shipway. 
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vice shown in Fig. 3. As the work 
progresses seaward, requiring succes- 
sively shorter forms, the ends were 
burned off, permitting the same forms 
to be used many times. In this sec- 
tion 24 in. built-up structural columns 
salvaged from the old trestles were 
set as longitudinal girders 60 ft long, 
designed as continuous beams. Also 
located in this section is the trigger 
pit, which holds the two triggers and 
their operating mechanism for launch- 
ing vessels. 

This flat-slab and column con- 
struction is followed by 73 ft of a 
15-in. slab carried by reinforced con- 
crete girders resting on 32-in. pile 
caps, 46 ft 6 in. long. 

The construction then changes (for 
the next 166 ft) to a flat slab resting 
directly on the piling. It is in this 
section that the highest stresses occur 
during launching. The slab is 30 in. 
thick and is heavily reinforced top 
and bottom, since under certain con- 
ditions it undergoes a reversal of 
stresses. 

From this point to the end of the 
ways, 253 ft beyond the inshore end, 
two flat slabs 14 ft 6 in. wide, resting 
directly on piles, distribute the weight 
from the launching ways. The slabs 
slope inward and downward toward 
the longitudinal center line on a 
grade of */s in. per ft and the thick- 
ness decreases to a minimum of 18 in. 
at the extreme outboard end. 

No expansion joints are provided. 
The angular displacement of the con- 
crete columns due to expansion was 
calculated to be less than enough to 


45 








cause cracks. Over a period of six 
months’ expansion, has been negligible. 
A recent check showed a total longi- 
tudinal movement of the shipway of 
1*/, in. at 24 deg F. Two openings 
7 X 9 ft, provided above the trigger 
pit for the operating levers of the 
triggers, are large enough to provide 
for a shift in the location of the trigger 
as may be required to suit individual 
ships. 

To afford anchorage for pulling 
against the concrete deck while a 
ship is in process of fabrication, 6-in. 
structural channels on 10-ft centers 
were embedded in the concrete deck 
of the shipway and anchored toe 
down, with the heel flush with the 
concrete deck, running from the keel 
track to within 4 ft of the curb wall. 
The outboard ways are provided with 
longitudinal slots 10 in. wide by 5 in. 
deep, and about 20 ft apart, to serve 
as an anchorage for the launchways, 
which must be anchored in place 
against lateral displacement. 


Underwater Section Poured in Cofferdams 


Construction of the outboard sec- 
tion with the help of a rectangular 
steel sheetpile cofferdam was the 
most difficult part of the work. After 
dredging to approximately the re- 
quired depth, a cofferdam was driven 
consisting of DP2 sheetpiling inter- 
locked with the steel sheetpile bulk- 
head inshore on each side of the ship- 
way. The cofferdam was then un- 
watered; the wood foundation piles 
were driven, excavated to grade, and 
cut off to elevation; the forms and 
reinforcement were set; and the 
slab was poured. 


FOREST OF PILES supports reinforced concrete shipway No. 6 for 
In view below, left, piles are being driven in right 
foreground while in center foreground heavy concrete slab, re- 
inforced top and bottom, is being constructed directly on piles to 
Bulkhead line is at far 
left. Beyond bulkhead line three steel sheetpile cofferdams were 
constructed successively outward, and in them piles were driven 


entire length. 


carry shipway’s heaviest launching loads. 
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The sheetpiling was removed ex- 
cept for the outboard line, at the ends 
of which corner posts had been driven. 
The sheetpiling for the second cof- 
ferdam, extending 90 ft further out 
than the first, was then driven and 
interlocked with the steel in place in 
the seaward end of the first coffer- 
dam. Unwatering and driving of 
wood piles followed. 

At this stage, it was discovered 
that the driving of the wood piles in 
the second cofferdam had caused some 
upheaval in the recently poured ship- 
way slab in the area covered by the 
first cofferdam. This upheaval 
reached a maximum of about 1'/, in. 
about 10 ft inboard of the sheetpile 
wall common to both cofferdams. 
Evidently the closely spaced piling 
had compressed the substratum in 
the whole immediate neighborhood, 
causing an uplift greater than the 
weight of the concrete slab, piling, and 
adhering soil. 

To minimize the danger of further 
upheaval, the remainder of the wood 
piling on the outboard section was 
driven under water. When no fur- 
ther upheaval was noticed, the sec- 
tion of ways contained in the second 
cofferdam was unwatered and poured. 

In driving the third and last cof- 
ferdam, about 90 ft long and the same 
width as the other cofferdams (52 
ft), the seaward end of the second 
cofferdam was utilized for one side. 
Some rough weather was encountered 
in this section and the cofferdam had 
to withstand a water pressure due to 
a head of about 20 ft. The coffer- 
dam had two lines of waling consist- 
ing of 73-lb 14-in. wide-flange beams 


April 1950 ° 


and concrete ways poured. 
being pulled in third or outermost cofferdam on completion of ship- 
way paving. Rough water demanded completion of work in outer- 
most cofferdam in three days, to avoid need for premature flooding 
to prevent damage. 
beams for inboard section of shipway, which rest on reinforced con- 
crete columns, in turn carried by concrete bents on wooden piles. 





with diagonally horizontal braces at 
the third points across each corner 
and cross bracing. Pouring of con- 
crete in this cofferdam was completed 
three days after unwatering, speed 
being necessary because rough water 
was encountered and it was feared 
that the cofferdam might have to be 
flooded to stabilize it and prevent 
damage due to wave action. The 
sheetpiles were drived to a penetra- 
tion of 22 ft but soupy mud was en- 
countered in the bottom and a mat of 
gravel had to be deposited inside the 
cofferdam to compact the base for 
pouring the concrete. 

After pouring was completed in the 
third cofferdam, the outboard portion 
of cofferdam No. 1 was redriven to 
correct the grade of the concrete al- 
tered by the upheaval previously de- 
scribed. The concrete was chipped 
off to the required elevation by pneu- 
matic hammers. 


Cost Data on Shipway 


The cost of the concrete shipway 
alone was about $650,000, and that 
of the whole project here described 
was just under $3,500,000. The ship- 
way was completed in June 1949 and 
the entire program in October 1949. 

Design and detail drawings for the 
project were made by the Plant En- 
gineer’s Office of the Newport News 
Shipbuilding & Dry Dock Co. The 
McLean Contracting Co. of Balti- 
more, Md., was the contractor on the 
work, including erection of cranes. 
The whirler cranes were manufac- 
tured by the American Hoist & Der- 
rick Co. and the gantry cranes by the 
N.N.S. & D.D Co. 


In view below, right, sheetpiles are 


In right foreground, note salvaged steel 
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from about 160,000,000 acre-ft in the 
first 20 years plotted to 120,000,000 
acre-ft in the last 20 years, or a de- 
cline of 25 percent, reflecting a de- 
cided change in climate. 

For certain short periods, this 
“moving average annual line’ may be 
considered to be the theoretical aver- 
age around which the actual annual 
values fluctuate. If this line is con- 
sidered as a horizontal baseline, and 
around it are plotted the differences 
between it and the actual values, 
there results a picture of “deviation of 
total annual from moving average 
stream-flow,”’ Fig. 1 (0). 


Cyclic Correlation Is Matter of Trial and Error 


The work of correlating stream flow 
with cycles is mainly a matter of 
trial and error, and perhaps personal 
judgment. The longer the period of 
record, the more points of comparison 
and the better the chance of success. 
In the case of the Columbia, the 
writer was greatly aided by the 
studies of tree rings in the Northwest 
made by the Department of Agricul- 
ture in 1937. The tree-ring records 
cover several hundred years but 
nevertheless should be used con- 
servatively. Very good agreement 
has been found between stream flows 
and tree rings on the one hand and 
sunspot activities on the other hand 
as far back as 1749, the double-double 
sunspot cycle (44.4 years) being more 


pronounced. Complete correlation 
involves a combination of all cycles. 

Sunspot activities as reported in 
mean annual Wolf numbers are 
plotted in Fig 1 (c). The cycles dis- 
covered by the writer through trial 
and error in the stream-flow study 
and by comparison with tree-ring 
records are as follows: 

1. 12.7-year wet “primary’’ cycle 
with a 6.35-year subcycle 
6.1-year wet “‘secondary”’ cycle 
8.9-year dry “‘primary”’ cycle, 
with every fourth cycle slightly more 
pronounced. 

4. 7.9-year dry ‘‘secondary”’ cycle. 

Figure 1, (d) to (4) inclusive, shows 
the effect of these cycles. As deter- 
mined by trial, there has been as- 
signed to each cycle a length of 
time its effect is noticeable, and its 
deviatory effect from the moving 
average is given in millions of acre- 
feet. 

In Fig. 1 (¢) the synthesized effect 
of all four cycles is shown, computed 
by arithmetic addition, for each year 
and extended tu 1958. The devia- 
tions may be used to predict future 
flows, and it may be of interest to 
note indications of a large flood in 
1952, followed by two years of severe 
drought. 

A comparison of (6) and (1) indicates 
remarkable agreement between the 
actual curve and the synthetic curve. 


9 
9 
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Major differences occur only for the 
years 1895, 1905, 1926, and 1930. 
It is quite possible that these years 
would fit into some longer and more 
obscure cycle. For instance, the 
moving average line itself appears to 
follow a vaguely distinguishable cycle 
of 167/; years. 


Cycles Are Never of Exactly Same Length 


It may be noted that the space be- 
tween the points of effect of the 
cycles in (d) to (h) inclusive is not 
shown equal to the theoretical period 
of the cycle. The reason is that the 
cycle is a long-time average; actually 
no two cycles are ever exactly of the 
same length. Also, cycles must con- 
form to the seasons and to other pat- 
terns of the locality. Thus, on the 
Columbia River, all wet cycles must 
coincide with the three wet months 
of May, June and July and conse- 
quently may be shifted some 6 to 9 
months from their theoretical aver- 
age. The same is true of dry cycles, 
which effect a proportionately greater 
reduction of flood flows than they do 
of low flows. 

Further study may lead to the dis- 
covery of additional cycles, by those 
of the profession engaged in detailed 
planning and design work on the 
Columbia River, leading to improve- 
ment of the general principles here 
presented. 





Flow-Net Construction Simplified by 
Using Principle of Magnetic Field 


H. E. HURST and S. LELIAVSKY BEY, M. ASCE 


Respectively, Scientific Consultant, and Director, Designing Service, Reservoirs 
and Nile Barrages, Ministry of Public Works, Cairo, Egypt 


MANY PRACTICAL PROBLEMS 
of hydraulic, structural, and electri- 
cal engineering can be solved by 


medns of flow-net diagrams. Tra- 
jectories of principal-stress inten- 
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sities and seepage through granular 
dam foundations are probably the 
most familiar applications in the civil 
engineering field. However, the con- 
struction of a flow net by purely 
analytical or experimental methods is 
frequently difficult and laborious. 
The method of flow-net construction 
here presented enables an approxi- 
mate diagram to be drawn with a 
small expenditure of time and labor. 


FIG. 1 (LEFT). LINES OF CONSTANT 
HEAD, or equipotential lines under a dam are 
formed by iron filings on sheet of blueprint 
paper placed over magnet and sheet-iron 
form. Gently tapping paper causes filings to 
take position shown. Exposure in ordinary 
daylight for proper length of time brings out 
image when paper is developed. 
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The idea is to replace the equipo- 
tential lines and lines of flow in the 
problem by lines of magnetic force 
and potential or vice versa. All the 
equipment needed is one or two mag- 
nets and some sheet iron. The 
magnets may be ordinary bar mag- 
nets or an electromagnet—which can 
be easily energized by a car battery 
or by the small cells used in radio 
work. 

To illustrate the method, take the 


FIG. 2 (BELOW). FLOW NET for case of 
percolation under dam with sheetpile cutoff, 
is drawn perpendicular to equipotential lines 
formed by iron filings. ‘Circle method” for 
drawing flow net is used. See text. 
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case of percolation under a dam, as 
shown in Fig. 1. The _ sheet-iron 
form represents the floor of the dam, 
built on a permeable foundation with 
a single sheetpile at the right edge 
to act as a cutoff. The arrangement 
of magnet and sheet iron is laid on a 
table and covered with a sheet of blue- 
print paper. Iron filings are sprink- 
led on the paper and made to set 
themselves along the lines of magnetic 
force by gently tapping the paper. 
This is done in ordinary daylight 
and the paper is left undisturbed long 
enough for a print of the filings to be 
formed. Next, the paper is devel- 
oped and the image brought out, as 
shown in Fig. 1. 


Flow Net Drawn by Circle Method 


A flow net is then drawn from this 
image by the “circle method,’ as 
shown in Fig. 2. The circle method 


is a refinement of Forchheimer's 
method, in that his chain of approxi- 
mate squares is modified to be a chain 
of tangent circles or a series of such 
chains wherein all circles are tangent 
to contiguous circles. (See ‘“Graphi- 
cal Methods for Flow-Net Diagrams,”’ 
Parts I and II, S. Leliavsky Bey, M. 
ASCE, The Engineer, May 14, 1948, 
pp. 464-465, and May 21, 1948, pp. 
488-490.) The tangent lines outlining 
the chains of circles form the flow 
net. The use of circles in place of 
Forchheimer’s approximate squares 
simplifies the procedure of drawing 
the flow net and eliminates errors due 
to the personal equation of the drafts- 
man. 

In the magnetic case the boundary 
of the sheet-iron pile piece is an 
equipotential surface. In the per- 
colation case the boundary of the dam 
section is a line of flow and the filings 


indicate equipotential lines or lines of 
constant effective head. The lines 
of flow are drawn perpendicular to 
these equipotential lines. 

The equipotential surface repre- 
senting the river bed is the horizontal 
line of filings shown dashed in Figs. 
land 2. The sheet-iron form can be 
built up of separate pieces so that, 
for example, the effects of different 
positions of the sheetpile or of several 
sheetpiles can be tried very quickly, 
and the sun print gives a record of 
each case, which can be filed for refer- 
ence. 

A little ingenuity is sometimes re- 
quired to make the build-up of the 
pole piece fit the problem. If de- 
sired, the perpendicular lines, that is, 
the lines of flow, on the blueprint can 
be drawn in India ink and the paper 
bleached by immersion in a dilute 
solution of caustic soda. 








Procedure on New Constitution Censured 


To THe Epiror: In the story of the 
business meeting at the Annual Meeting 
of the Society on January 18 in the 
February issue of CiviL ENGINEERING, it 
is stated that: 

“A motion from the floor to return the pro- 
posed new Constitution to a committee for 
further study was declared out of order, but the 
Chair twice announced that he would entertain 
a motion to postpone sending the proposed new 
Constitution to ballot until after the Summer 
Meeting. No motion to postpone was forth- 
coming. The proposed new Constitution will 
now go before the membership for adoption by 
letter ballot.” 


Having made the motion that was 
ruled out of order by President Howard, 
we desire to add the following comments 
for the record. 

In our opinion and that of a number of 
other ASCE members who have studied 
the Constitution, President Howard erred 
when he ruled the motion to refer the 
Proposed Revision to a committee out of 
order. Such a motion is in accord with 
the provisions of Section 4 of Article 10 
of our Constitution which states: 


“If, after discussion of a proposed amend- 
ment, at either of the general meetings of the 
Society, the meeting shall so decide by a ma- 
jority vote, it may refer the amendment to a 
Committee for further consideration, which 
Committee shall report at the next general 
meeting, whereupon the amendment shall be 
voted upon as hereinbefore provided.” 
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Furthermore, we can find no Consti 
tutional authority for the alternate pro- 
posal ‘‘to postpone sending the proposed 
new Constitution to ballot until after 
the Summer Meeting.’ Our Constitution 
does not provide for a mere postponement 
of action and, in our judgment, no action 
could have been legally taken at the 
business meeting other than to refer to a 
Committee as moved by the undersigned. 
Such a referral would have given time for 
consideration by Local Sections so that 
probably the controversial points in the 
Proposed Revision could have been 
ironed out to the satisfaction of the 
membership. That was the objective of 
our motion. 

Another ruling with regard to our Con- 
stitution that we believe to be in error has 
come to our attention since the Annual 
Meeting. This has to do with the matter 
of substitution of the grades recently rec 
ommended by ECPD for present mem 
bership grades. We are reliably informed 
that, shortly before the business meeting, 
a high officer of the Society ruled that it 
would not be pertinent to offer this as an 
amendment at the business meeting be 
cause it would be such a major change 
that it would not be Constitutional. What 
is pertinent and what is not is, of course, a 
matter that is subject to interpretation, 
but since the whole Constitution is being 
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considered for revision, it would seem that 
it would have been pertinent and legal 
to have brought up not only membership 
grades but any other matter covered by 
the Constitution. 

Those who are advocating a new Con 
stitution have criticized our present Con 
stitution, in our opinion and for the most 
part, without just cause for doing so. 
The experiences which we have cited seem 
to indicate a degree of unfamiliarity on 
the part of these proponents with our 
generally excellent present Constitution. 
This Constitution was prepared about 30 
years ago after much careful study and 
has served the Society well through its 
period of greatest growth. In the light 
of present Society conditions, minor re- 
vision in some particulars may be desir- 
able, but a major revision as proposed 
containing so many apparent defects is 
certainly not in the best interests of the 
Society. 

The news report in February CrviL 
ENGINEERING states that the new Con 
stitution ‘will now go before the member 
ship for adoption by letter ballot.’ Are 
we to assume that the members of ASCE 
are to have no choice in the matter? Ina 
recent letter to the undersigned, President 
Howard stated, ‘I respect your right to 
think and to vote,’ which indicates that 
our President concedes to each of us the 
right to vote for or against adoption. 
Civit ENGINEERING, the official Society 
magazine, should do likewise and should 
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be available to all ASCE members to pre 
sent both sides of controversial issues. In 
addition, news reports should not be 
slanted in favor of one side or the other. 

ALBERT 5S. Fry, M. ASCE 
Knoxville, Tenn. 


rhe New Constitution Committee 
makes the following comment on Mr. 
Fry's letter: 

1. The ruling to which objection is 
now raised was not protested by Mr. Fry 
at the time it was made. Ample oppor 
tunity for such protest was afforded by 
the chairman. In any event, the meeting 
procedure has no relation to the question 
of whether the proposed constitutional 
amendments are good or inadequate. 
hey must be voted on their merits. 

2. In the opinion of ASCE legal 
counsel, an amendment to change the 
membership grades could not be adopted 
by the meeting because (in the words of 


the present Constitution) it would not be 
“pertinent to the original amendments” 
which had been sent to the members. 

3. It is not a “major” revision of the 
Constitution that is now proposed. On 
the contrary, major and fundamental 
changes are carefully avoided. The ob 
jectives are merely to improve the ex- 
isting Constitution in conciseness and 
clarity; to exclude phraseology not es- 
sential to a constitution but more prop 
erly belonging in the by-laws; and to 
delete a few instances of conflicting 
language that led to requirements that 
were impossible to fulfill. In the Com- 
mittee’s opinion the resulting revisions 
are minor, not major. Opposition to them 
seems surprising and il!-founded. 

1. The wording in the February 
CIvIL ENGINEERING that the new Consti 
tution ‘‘will now go before the member- 
ship for adoption, etc.’ was, of course, an 
oversight. It should have read ‘“‘for 
adoption or rejection.”’ 





Reports 11-Deg Upward 
Inclination of Wind 


To THE Eptror: In my article, ‘‘Wind 
Tunnel Tests Reveal Serious Inadequacy 
of Present Bridge Specifications’ (C1viL 
ENGINEERING, October 1947), I empha 
sized the necessity for observational data 
on the range of wind inclination to assume 
for safe design, and added: ‘‘Until more 
conclusive information is available, it 
would appear hazardous to assume that 
the wind is always horizontal; and for 
safe design, an assumed potential range 
of #12 deg of wind inclination is sug 
gested.” 

Through the courtesy of Prof. A. Miil 
lenhoff, I have now received specific 
confirmatory information from Germany. 
Observations made by Dr. Franken 
berger, official meteorologist, on the wind 


intensity and direction at different eleva 
tions of a high overseas radio mast near 
Hamburg show that quite often the wind 
has an upward inclination of as much as 11 
deg. 

In 1948, Dr. P. O. Huss, Chief of the 
Meteorological Research Division of the 
Daniel Guggenheim Airship Institute at 
Akron, reported to me his observations on 
wind inclination and velocity at different 
levels of a 350-ft tower. His values of the 
maximum inclination angles ranged from 
8S to 20 deg, all positive (upward). Ap- 
parently no negative or downward inclina 
tions of the wind have ever been reported. 

Additional observational data are still 
needed 


D. B. STEINMAN, M. ASCE 
Consulting Engineer 


New York, N.Y. 





Standard Specifications 
Can Lower Dam Costs 


To tHe Eprror: Ross White's state 
ments that present-day dam specifica 
tions could be modified without appreci 
ably affecting the end result, in his paper 
in CiviL ENGINEERING for February 1950, 
are indeed timely. As a construction en 
gineer who has headed the contractor's 
engineering organization on two recent 
major dam projects—Bull Shoals Dam 
and currently Detroit Dam—lI concur 
heartily. 

He omitted to mention the fact that 
there are frequently differences of opinion 
among the various districts of the princi 
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pal government contracting agencies. 
On practically identical work one district 
will permit certain construction practices 
while another district will prohibit them. 
This seems unfair to the constructor. 
In many instances it means radical 
changes in construction plant, all tending 
to increase costs. Contractors sometimes 
take for granted that certain practices 
will be permitted because of their prior 
application, only to be faced with the old 
argument, ‘“You had better go read the 
be 0k rs 

Specifications could and should be more 
standardized, as Grant Bloodgood stated 
in his article in the same symposium. 
This has been done with certain Bureau of 
Reclamation specifications. Standards 
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could easily be confined to general sub 
jects such as drilling, blasting, excavation 
embankment, foundation preparation 
mass concrete, including mixing, placing 
cleanup, curing and protection, reinforc- 
ing steel, and embedded items. With 
such standardization, the constructor 
would be able to delete sums for contin 
gencies usually added to cover variations 
in permitted practices, thereby lowering 
the cost of the work. 

We are in the midst of the greatest era 
in major construction history. Surely 
now is the time to direct everyone's ef 
forts toward reducing construction costs. 
Lower costs can be realized if we adjust 
our sights on such matters as concrete 
temperature control, form lining, bucket 
restrictions, height differentials, manufac 
tured versus natural aggregates and the 
many other penalizing features of present 
day major construction contracts. Spon 
sor engineers should join with contractor 
engineers on a solid front to achieve this 
goal. 

H. H. Roserts, Chief Engineer, 
Consolidated Builders, Inc., 
Detroit Dam Project 
Mill City, Ore. 


+ —— 


More Knowledge of River 
Regimen Theory Needed 


To THe Eprror: With reference to the 
conclusion of J. C. Stevens’ article, ‘‘Ag 
gradation in Rio Grande Valley Affects 
Sedimentation of Elephant Butte Reser 
voir,”’ in the February issue, it is unfortu- 
nate that river regimen theory has re 
ceived so little attention in the United 
States. Principles of river regimen were 
developed by Gerald Lacey in India in the 
late 1920's and were described by him in 
the Proceedings of the Institute of Civil 
Engineers, London, Vol. 229, 1929; Vol. 
237, 1933-1934; and Journal of the I.C.- 
E., Vol. 27, 1948. His theory has been 
generalized by the writer to explain the 
effect of cohesive sides of channels (“‘Thé 
orie de |'Ecoulement Turbulent,” La 
Houtlle Blanche, May 1946). The data 
used in the latter article were obtained by 
the writer (formerly Director of Irriga 
tion Research, Punjab) from many sedi 
ment-bearing canal systems, excavated in 
alluvium and carrying a sediment load 
similar to that of the Colorado River. 

The impetus to study these phenomena 
arose from the futile efforts of engineers 
from the 1880's till the 1920's to make 
canals run to arbitrary widths, depths 
and slopes which either were unsuited to 
the sediment load or caused erosion of the 
banks. The scope of Lacey's studies can 
be evaluated from the fact that the Pun 
jab Province alone, with some 70,000 cfs 

(Continued on page 80) 
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Have You Voted on Proposed Revision of Constitution? Ballots Will Be Counted April 19, 1950 


Francis Friel Succeeds Joel Justin as ASCE Director, 
District 4 


FRANCIS FRIEL, PHILADELPHIA con 
sultant, has appointed by the 
Board of Direction to fill the unexpired 
term of ASCE Director Joel Justin, who 
died on February 21. Long active in 
Society work, Mr. Friel has been a full 
member since 1926. While serving as 
president of the Philadelphia Section in 
1946, he headed the committees in 
charge of the highly successful Spring 
Meeting of the Society. 

A graduate of Drexel Institute, class of 
1914, Mr. Friel was with the Philadelphia 
Bureau of Surveys until 1917. Entering 
the Army Corps of Engineers in the latter 
year, he filled various wartime engineer 
ing assignments in this country and was 
14 months overseas with the AEF, com 
manding an Engineers company on the 
Western Front. After the war he be 
came structural engineer for the Emer 
gency Fleet Corp. on research and the 
construction of ships. Later 
he was designing engineer for the Phil- 


been 


concrete 


adelphia Bridge and Sewer Division, and 
was in the design and Construction 
Section of the Pennsylvania State De 
partment of Health at Harrisburg. 

Since 1922 Mr. Friel has been in con 





FRANCIS FRIEL 
ASCE Director, District 4 


sulting work in Philadelphia—first as 
engineer in charge of a variety of con- 
struction projects for the firm of Albright 
& Mebus, and from 1931 until recently as 
vice-president, treasurer, and chief engi- 
neer of the successor firm of Albright & 


Friel. He is now president and treasurer 
of the firm. During the three-year 
period, November 1940 to December 


1943, he was in charge of the design and 
construction of twelve Army and Navy 
projects valued at over $36,165,000. 

An expert in the sewerage and water 
supply fields, Mr. Friel is the author of 
numerous articles on water, 
industrial waste, and refuse disposal prob 
lems. He has also been active in organi 
zations devoted to study and work in 
these fields, including the American Water 
Works Association, the American Public 
Works Association, the Pennsylvania 
Water Works Association, the Pennsyl 
vania Sewage Works Association, the 
Maryland-Delaware Water and Sewage 
Association, and the Federation of 
Sewage Works Associations. Mr. Friel 
served the latter organization as director 
in 1943 and as president in 1947. 


sewage, 





Tacoma Section to Be Host to Second Annual Pacific 
Northwest Conference 


LICENSING PROCEDURES, PROFESSIONAL 
ethics, and engineering education will be 
the major topics of discussion at the 
second annual Pacific Northwest Confer 
ence of Local Sections, to be held in 
Tacoma on Friday and Saturday, May 
5 and 6. The program, arranged by a 
committee of Tacoma Section members 
headed by John Stackhouse as conference 
chairman, calls for registration at 4:30 
p.m., Friday, followed by dinner and the 
annual conference business meeting. 

The Local Section Conference, sched- 
uled to begin at 8 p.m., will consist of a 
symposium on professional registration 
in the Pacific Northwest, with former 
ASCE Vice-President John W. Cunning- 
ham representing Oregon, and speakers 
of similar qualification for Washington 
and Idaho. Cecil Arnold and Leland 
Sphar, of the Seattle Section, will then 
discuss the subject, ‘Does the Code of 
Ethics Need Revision,"’ basing their talk 
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on a special committee report on the 
subject recently submitted to the Section. 
The topic, ‘‘Education of the Engineer,” 
presented by Guy Taylor, of the Oregon 
Section, will have to do with possibilities 
for education after graduation rather than 
with undergraduate curricula. 

Saturday morning will be devoted to a 
series of descriptive talks on the Tacoma 
Narrows Bridge and related topics with 
Charles E. Andrew, consulting engineer 
on the structure for the Washington Toll 
Bridge Authority, acting as moderator. 
An afternoon field trip to the new Tacoma 
Narrows Bridge Project, which will be at 
an interesting stage of construction with 
stiffening truss erection well advanced, 
will supplement the morning program. 
Other Saturday events will include a 
general luncheon, with Roderic Olzen 
dam, director of social security for the 
State of Washington, as principal speaker, 
and a dinner dance and general get-to 
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gether in the evening. Special entertain- 
ment will be provided for the ladies. 
Requests for reservations should be 
sent directly to the Hotel Winthrop, 
headquarters for the conference. 


Northwestern Students 
Plan Annual Meeting 


THe 1950 NORTHWESTERN STUDENT 
Conference will be held at Montana 
State College, Bozeman, on May 5, ac 
cording to an announcement from John S. 
Mead, program chairman. Culminating 
feature of a three-day field trip to Hungry 
Horse Dam and other Montana projects, 
the conference will represent Student 
Chapters at the universities of Washing- 
ton and Idaho, Washington State College, 
and other engineering schools, in addition 
to the host Chapter. President of the 
1950 conference is Albert N. Kraft, of 
Bozeman. 
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AS ANNOUNCED IN previous issues of 
Civit ENGINEERING, the Los Angeles 
Section has arranged a Spring Meeting 
program of technical sessions, inspection 
trips, and social events designed to appeal 
to a variety of interests and tastes. In 
addition to the long list of scheduled in 
spection trips, ranging from a boat tour of 
the Long Beach and Los Angeles harbor 
installations to an all-day visit to the 
celebrated Mt. Palomar 
engineers visiting Los Angeles will have 
numerous informal opportunities to study 


Observatory, 


the extensive engineering and industrial 
development of the area. All tours will 
involve transportation over a network of 
arterial highways being built by the Stat 
of California in an ambitious program to 





reduce traffic congestion in metropolitan 
centers. 

More than 600 students from engineer- 
ing colleges as far afield as the universi 
ties of Colorado and New Mexico are 
planning to attend the meeting, which 
will combine the events of the Third Cali 
fornia Conference of Sections. 
The student program will include the 
traditional technical paper contest, a 
Student Chapter Conference and 
luncheon, and an all-day program of in 
spection trips 

From the Junior Forum of the Los 
Angeles Section comes announcement of 
final arrangements for the Junior Lunch 
eon, to be held in the Embassy Room of 
the Ambassador on Thursday, April 27. 


Local 











Los Angeles Section Makes Final Plans for Spring 
Meeting, to Be Held April 26-29 


Following luncheon, which will be $2.80, 
Warren Curtis, Junior Forum president, 
will welcome the group. A M Rawn, 
chairman of the ASCE Committee on 
Salaries, will present the feature talk 
on “What the Employer Wants from 
the Young Engineer.’”’ The functions 
of the Society's Committee on Juniors 
will be explained by John G. Girand, 
vice-chairman of the committee. 
Announcement of plans for the Wed 
nesday Construction Luncheon has also 
been made. Speakers scheduled to ap 
pear in a panel discussion on “The Con 
struction Outlook” include Charles H. 
Purcell, director of the State Depart 
ment of Public Works; George Atkinson, 
president of the Guy F. Atkinson Co., 
San Francisco; and Col. W. D. Luplow 


OBJECTIVE OF one of Spring Meeting in- 
spection trips will be $41,000,000 Hyperion 
Sewage Treatment Plant now under con- 
struction for City of Los Angeles. With 
capacity of 245,000,000 gpd of sewage, 
project will be largest high-rate activated 
sludge plant in the country. View at 


left shows east battery of aeration system. 
California engineers are utilizing curved 
ramps supported by single-column bents 
in freeway construction (lower photo). 








ENGINEER VISITORS TO LOS ANGELES will be interested in city’s tremendous industrial development. View at left shows huge aggre- 


gation of oil-well derricks, storage tanks, and loading quays in Long Beach Harbor. 


Angeles environs one of the largest gas-refining areas in the world is pictured at right. 
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One of high-octane gasoline refineries that make Los 
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Cost of ASCE Group Disability Insurance Plan Is Lower Than 


Individual Cost 


A NUMBER OF Society members have asked why it is that they can buy accident and 
health protection under the ASCE Group Disability Insurance Plan at a lower cost than 


they would have to pay as individual purchasers. 


After two years of committee study, the 


present plan was presented to the Board of Direction. At the request of the Board, George S. 
Buck, consulting actuary of New York City, examined the proposal from an actuarial view 


point and reported favorably before the plan was approved by the Board. 


The following ex 


cerpts, quoted verbatim from his report to the Board dated October 29, 1948, provide some 


answers to questions of relative cost. 


THROUGHOUT THE COUNTRY there is 
wide coverage of employees under group 
policies that provide sickness, accident, 
and death benefits, where low premium 
rates are obtainable because a stable 
group having a common employer is estab 
lished. Under the proposed plan, the idea 
of group coverage is extended to persons 
who are members of an organization, and 
although individual policies are issued to 
the members participating, the premium 
rates are quoted on the ‘‘wholesale basis.”’ 
his basis offers premium rates which are 
higher than the rates computed on a group 
basis for persons having a common em 
ployer, but are lower than the rates ob- 
tainable by an individual purchasing his 
own policy. In other words, the members 
of an association are considered a suffi- 
ciently select and stable group to permit 
premium rates that are more favorable 
than those offered to an individual but 
not as favorable as the rates for a group 
having a common employer. 


Disability insurance is issued under in- 
dividual policies largely on the basis that 
the insurance company may cancel the 
policy and is not required to continue it 
indefinitely, which may be a serious loss 
for a policyholder who needs the coverage 
and cannot buy it elsewhere because his 
health has become impaired. The cover- 
age offered under the proposed plan is of 
the non-cancellable type so far as an in 
dividual member's policy is concerned 
since the insurance carrier does not re- 
serve the right to cancel the policy of a 
particular individual. However, the cov 
erage is cancellable by the insurance car- 
rier with respect to all members partici- 
pating in the plan, for upon 60 days writ- 
ten notice prior to the renewal date of the 
policies the insurance company may de- 
cline to renew the policies of all partici- 
pants. You will of course understand that 
an individual policy would be cancelled 
because of non-payment of premium, or 
when the insured reached the maximum 


age of 70 years, or could be cancelled if the 
insured ceased to be a member of the So- 
ciety. 

In regard to the comparative cost of the 
benefits as related to the premiums to be 
charged, any such comparison must be 
made with the cost of individual policies 
which the members of the Society might 
purchase on their own initiative, since the 
cost of true group coverage for a com- 
pany’s employees is not applicable be 
cause members of the Society do not con- 
stitute a group in the service of a common 
employer that could qualify for such 
group coverage. A cost comparison is dif 
ficult, and at best must be a general com 
parison made on the basis of the underly 
ing rates, because of the varying combi 
nations of benefits offered under individual 
policies, none of which conforms with the 
particular combination of benefits under 
the present proposal. 

However, it probably is of first impor 
tance to you to have a statement of the 
savings in cost under the proposal, as 
compared to the premiums a member of 
the Society would have to pay for some- 
what similar coverage if he bought his 
own insurance on an individual basis, and 
we give as our opinion that under the pro- 
posed plan there would be at least a 25 
percent saving in cost to the members of 
the Society. 





ASCE Official Register for 1950 Will Be 
Issued in May 


The ASCE Orrictav Register for 1950, 
with data as of March 1, will be mailed 
to all members in May. The 100-page 


INCOME 





Entrance _ \ ft ts and Misc 


Dues Publications 
515% 290% 
74% 12.1% 
Voluntary 
Fund 
iN 
SS 


1948- $10,715 


publication will include the revised Code 
of Ethics; ASCE officers; committees of 
the Board of Direction and the Tech- 


SURPLUS 


Special Operations 
Reserve 


i949-$ii,e96 FF 





ASCE Operating income 
Sept. 30, 1948-Sept.30,1949 
$733,981 





FISCAL OPERATIONS OF ASCE for year 
1948-1949 are shown graphically. Dues 
constitute only 51 percent of total Society 
income. 
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14.0% 
404% 
Publications 


General ial General Administration 
Activities ond Board of Direction 


37.9% 


EXPENDITURES 
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nical Divisions; the constitution and by- 
laws; a directory of Local Sections and 
Student Chapters and their officers; 
past Society meetings and _ officers; 
medals, prizes, and awards; and the con- 
densed annual report of the Board of 
Direction for 1949. Lists of members, 
both alphabetical and geographical, and 
life members are contained in the Year- 
book number of the January PROCEED- 
INGS, which was recently mailed to every 
member. 

The accompanying graphic presenta- 
tion of ASCE financial operations for 
1949 is preprinted from the condensed 
annual report in the Official Register. 
It should be noted that operation of the 
Society during the year amounted to a 
per capita cost of $26.32, whereas per 
capita dues income, based on the average 
membership for the year, came to $14.85. 
Copies of the complete annual report of 
the Board of Direction to the member- 
ship, containing a full statement of the 
Society’s fiscal operations for 1949, are 
available without charge on request to 
the Executive Secretary, 33 West 39th 
Street, New York 18, N. Y. 
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EJC Survey Shows Drop in Employment of 1950 


Engineering Graduates 


ENGINEERING GRADUATES THIS year 
face a 30 percent drop in employment op- 
portunities from the 1948 level, according 
to the General Survey Committee of 
Engineers Joint Council, which recently 
completed a canvass of representative 
industrial government and 
state agencies, and engineering colleges. 
Reporting its findings at an EJC meeting 
held at ASCE headquarters on March 
17, the General Survey Committee called 
attention to the fact that last year’s sur 
vey (see CrviL ENGINEERING for June 
1949, page 60) did not cover graduates in 
physical science or the demands from 
engineering Information ob 
tained last year concerning the trend of 
salaries for engineering graduates ten 
years out of college was not requested in 
1950. 

A decrease of 28 percent in employment 
is indicated by 144 industrial organiza 
tions reporting, and a decrease of 33 
percent by 23 government agencies. 
The 64 engineering colleges polled con 
cerning teaching and research positions 
available, report a probable drop of 44 
percent from last year’s employment fig- 
ures. Only chemical companies of the 
large industrial groups do not expect a 
decline in employment, and a decrease of 
only 5 percent from 1949 is expected in 
the chemical engineering field. In civil 
engineering, as in the other engineering 
curricula, estimated decreases are of the 


concerns, 


colleges. 


same general order of about 30 percent. 
The reporting organizations are currently 
employing 91,400 engineering graduates. 

Physical science graduates also face 
reduced employment opportunities, ac- 
cording to the EJC survey. Polled 
organizations currently employing 13,100 
such graduates expect a general drop of 
16 percent from last year’s figures. Al 
though employment of chemists will prob- 
ably decrease by 14 percent, a 7 percent 
increase in employment of physicists is 
predicted. In both general fields, de- 
creases are expected at the bachelor’s 
and master’s level, but an increase of 27 
percent at the doctorate level is forecast. 

Average starting salaries of $255 a 
month for those with bachelors’ degrees 
are about the same as for last year, with 
chemical and petroleum companies offer- 
ing the highest salaries. For graduates 
with masters’ degrees, the average will be 
about $320 a month, and for those with 
engineering doctorates $445. In engi 
neering colleges seeking teachers and re- 
search workers, however, $390 will be the 
average starting salary for graduates with 
doctors’ degrees. 

The EJC survey calls attention to the 
fact that though starting salaries for 
graduates with bachelors’ degrees have 
changed very little since 1949, increased 
medians at the master’s and doctor’s lev 
els indicate a higher evaluation of ad- 
vanced training. 


Committee on Hydrology Lists New Reading 


THE FOLLOWING REFERENCES are pre- 
sented as an addition to those published 
on pages 50 and 51 of the October 1949 
issue of CiviL ENGINEERING. This com 
pendium concludes the work of the ASCE 
1949 Committee on Hydrology in review 
ing the literature for material considered 
to offer worth-while advance in knowledge 
or method. The committee expects that 
the 1950 review of similar material will be 
available in the fall. 

The following references present the 
first advice on Runoff and add to those 
already given on Infiltration and Ground- 
water Storage. 


Ru noff References 


1. The World's Water Supply and Australia’s 
Portion of It. By W. H. R. Nimmo, Journal of 
Institute of Engineers, Australia, Vol. 21, March 
1949, pages 29-34. Australia lies athwart the high 
pressure belt of the southern hemisphere and there- 
fore is one of the driest continents of the Earth 
Its average rainfall is only 16.5 in. per year, com 
pared with 26 in. for all land areas of the world and 
30 in. for the United States. Annual runoff ranges 
from 178 in. on the northeast coast to less than 5 in 
around dry ‘‘Lake’’ Eyre. Runoff from the con 
tinent as a whole (excluding Tasmania) averages 
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only 1.3 in., compared with 9 */, in. for all land areas 
of the world and 9 in. for the United States. Even 
if runoff is reckoned on the 48 percent of the area of 
Australia that drains into the ocean it becomes only 
2*/; in. The total runoff is equivalent to only one 
half the discharge of the Mississippi River. The 
flow of the largest river, the Murray, would be about 
12,000,000 acre-ft per year if there were no diver 
sions. This is about */; of the flow of the Colorado 
River. The potential development of the surface- 
water resources of the continent is competently in 
terpreted in terms of the most modern views on the 
hydrologic cycle. The paper shows that because of 
its special hydrologic conditions, the development 
of the water resources of Australia cannot follow 
those of more humid countries. To assure maxi 
mum development on a sound basis there is need 
for a thorough investigation of the water resources 
by the state authorities 

2. A Representative Period for a Water-Supply 
Study. By Leonard L. Longacre, 7ransactions of 
A.G.U., Vol. 29, No. 5, October 1948, pages 682 
687 Residual Mass Diagram used effectively to 
compare California runoff records and establish 
missing sections of important data 

3. Large Rivers of the United States. Geo 
logical Survey Circular 44, U.S.G.S., Washington 25, 
D.C A short discussion of large rivers of the 
United States, with pertinent data regarding 26 of 
the largest, ranked according to discharge The 
length, drainage area, mean discharge, source and 
mouth are shown for each of the 26 rivers. In 
cluded also are the drainage areas of several addi- 
tional streams of large drainage area but relatively 
low average flows. This report provides general 
hydrologic information of authoritative character 
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4. Stream Flow Variability. By E. W. Lane 
and Kai Lei. Procerepines, ASCE, Vol. 75, No. 7, 
September 1949. The flow-duration curve has 
long been used in studies of the flow characteristics 
of streams. This paper suggests that the standard 
deviation of the logarithm of the stream discharge 
be used as an index of the variability. This index is 
a measure of the average slope of the duration curve 
when plotted on logarithmic probability paper. 
Indexes are published for 224 gaging stations in the 
northeastern United States, and the influences of 
drainage basin characteristics on the variability of 
flow are discussed. It is concluded that the geology 
(including soil cover) and the presence of lakes and 
swamps are the most important factors influencing 
stream flow variability the greater part of the time 
Based on the analysis of the flow duration curves for 
224 gaging stations a method is proposed for de 
veloping synthetic duration curves 

5. A Reference Plane of Flood Volumes in the 
Sacra to-San Joaquin Basin, California. By 
John W. Kuhnel, Transactions of A.G.U., Vol. 30, 
No. 1, February 1949, pages 98-115. Runoff data 
from 148 stream gages, 30 of which had records of 
more than 30 years, were selected as representative 
of a wide range of topographic conditions. Using 
annual runoff, mean elevation, size of the basin, and 
orientation of the basin as indexes, depth-area 
curves of “flood to be expected on only rare occa 
sions" were established for the region. Analysis of 
the plottings develops interesting findings for valley 
and high mountain areas. 





Additional Infiltration References 


1. Commission on Underground Waters——In- 
filtration. By G. W. Musgrave. SCS, Washington, 
D.C., 1948. The author reviews the progress made 
in the field of infiltration since 1939. Paper pre- 
sented at International Union of Geodesy and 
Geophysics, August 18, 1949, Oslo, Norway. Dis- 
cusses interrelationships and changes occurring in 
both the fluid and the permeable medium under in- 
filtration of water into the soil. Considerable re- 
search has been undertaken on the causes of aggre- 
gate formation, relative stability, and destruction of 
aggregates and the deterioration of permeability 
and infiltration. Vegetative and organic influences 
have been studied by investigators. Raindrop im- 
pact, earthworm effects, slaking, colloidal swelling, 
all have been and are under investigation. Some 
practical applications of the infiltration concept are 
reported in the field of estimating maximum run- 
off, better understanding of the runoff process and 
comparison of land use practices as they affect flood 
production and water and soil conservation. 

2. Runoff from Pastures in Relation to Grazing 
Intensity and Soil Compaction. By R. B. Alderfer 
and R. R. Robinson. Journal of Amer. Soc. Agron., 
Vol. 39 (11), No. 1947, pages 948-958. Runoff losses 
during the summer from various sites in pastures 
and grasslands on Hagerstown and Morrison soils 
were determined by means of a type F rainfall 
simulator Water losses were supplemented by 
measurements of vegetative cover, percentage 
slope, volume weight, capillary and non-capillary 
porosity, organic matter content, pH, and the me- 
chanical analysis of the soil. Findings relative to 
heavily grazed pastures and ungrazed area give 
useful data. 

3. The Infiltration Approach to the Calculation 
of Surface Runoff. By Howard L. Cook. Transac- 
tions of A.G.U., Vol. 27, No. V, October 1946, 
pages 726-743. Discussions, Koelzer, Foster, and 
Smith, pages 744-747. Discussions, Langbein, 
Lewis, and Cook, Vol. 28, No. VI, December 1947, 
pages 948-950 The paper presents a detailed 
qualitative analysis of infiltration phenomena, and 
methods of deriving infiltration curves from rainfall 
runoff records for small, homogeneous drainage 
areas, larger areas, and artificial rainfall and conse 
quent runoff for experimental plots. The necessity 
is stressed for separating groundwater and sub 
surface flow from the total runoff. Various in- 
dexes are developed for use in analysis and design 
Methods are outlined for computing surface runoff 
by infiltration curves and by infiltration indexes. 

4. Surface-Runoff and Infiltration. By Hans 
Albert Einstein Transactions of A.G.U., Vol. 26, 
No. III, December 1945, pages 431-434. This 
paper deals with infiltration in and adjacent to 
alluvial river beds, with especial attention to debris 
cones at the base of mountains in semi-arid country 

5. Rainfall and Runoff. By Edgar E. Foster 
The Macmillan Co., New York, 1948, 487 pages 
This book is a summary of data and information on 
subject of rainfall and runoff, with especial atten 
tion given to statistical analysis. Infiltration is dis 
cussed briefly with references to the works of a 
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number of investigators Groundwater and per 
meability are discussed with greater detail 

6. Comparison of Lysimeter Runoff, Infiltra- 
tion, and Percolation to Stream Flow. By L. L 
Harold Transactions of A.G.U., Vol. 28, No. 3, 
June 1947, pages 438-442. The phenomenon of 
stream runoff fed largely by subsurface flow has 
been analyzed with lysimeter records and rainfall 
runoff records for 122 acres of mixed-culture 
agricultural land in the Coshocton, Ohio, experi 
mental area. A record in March 1945, when soil 
moisture was high, indicated most of the runoff to be 
subsurface; one in September 1945, following a dry 
summer, showed the source of stream flow to be 
predominant!y from surface flow 

7. Time-Condensation in Hydrograph-Analysis. 
By H. N. Holtan, with discussion by Sherman 
Free, Browning, and Musgrave Transactions of 
A.G.U., Vol. 26, No. III, December 1945, pages 
407-413. Use is made of a technique of condensing 
the time scale (abscissa) of a rainfall-runoff record 
in which the ordinates of rainfall, runoff, retention, 
detention, etc. are measured in inches depth. The 
rainfall is replotted as a straight line; the entire 
curve of mass-runoff is condensed to the same con 
densed time-scale as the rainfall. The purpose of 
the analysis is to derive the infiltration curve of the 
drainage area The analysis is complicated by 
pocket storage, quick-return subsurface flow, and 
the recovery of infiltration capacity during lulls in 
the storm 

8. Report of the Committee on Infiltration, 
1944-1945. By G. W. Musgrave, chairman. TJyrans 
actions of A.G.U., Vol. 27, No. I, February 1946, 
pages 125-138. The report consists mainly of a 
paper discussing the variables in infiltration and ex 
ploring the possibility of developing equations ex- 
pressing the measurement of various phenomena in- 
volved in infiltration of water into soil and of its 
movements within the soil body 

9. Factors in Permeability Changes of Soils and 
Inert Granular Material. By A. F. Pillsbury and D 
Appleman. Soil Science, Vol. 59, No. 2, 1945, pages 
115-123 The authors find that when water be 
gins to percolate through a previously unsaturated 
soil, it traps air which it cannot displace. This 
trapped air was removed only by solution in the 
water percolating through the soil In the field, it 
appears that such air would not be dissolved ap 
preciably by normal rainfall or irrigation. Excep 
tions would be water-spreading basins, where water 
completely covers the surface for considerable 
periods, and the conditions occurring below the sur 
face of groundwater tables 


Additional Groundwater Storage References 


1. Methods Used in Estimating the Groundwater 
Supply in the Wichita, Kansas Well-Field Area. 
By Charles C. Williams and Stanley W. Lohman 
Transactions of A.G.U., Vol. 28, 1947, page 120 
Paper presents methods used in estimating ground- 
water supplies of an area in south-central Kansas 
Data available for study are summarized and 
several hydrologic factors are evaluated. Methods 
used in estimating recharge, quantity of water 
withdrawn from storage, and water available for 
pumping are described with results 

2. Apparent Changes in Water Storage During 
Floods at Peoria, Illinois. By Max Suter. Transac- 
tions of A.G.U., Vol. 28, 1947, page 425. The effect 
of three Illinois River floods on water levels and ap 
parent storage of groundwater near Peoria dis 
Quantity of water in storage and apparent 
Concluded that rise 


cussed 
changes in storage calculated 
is probably chiefly a pressure effect due to loading 
by flood waters 

3. Value of the Electrical Log for Estimating 
Groundwater Supplies and the Quality of the 
Groundwater. By B. A. Barnes and Penn Living 
ston. Transactions of A.G.U., Vol. 28, 1947, page 
903. This paper gives a brief summary of the value 
of the electric log for estimating presence and 
quality of groundwater supplies, from studies made 
in Texas. Aside from its great value ia correlation 
the electric log gives qualitative information on 
permeability and water quality Examples shown 
and described 

4. The Induced Infiltration of River Water to 
Wells. By Raphael G. Kasmann. Transactions of 
A.G.U., Vol. 29, 1948, page 85. Two methods are 
described for determining whether surface water 
infiltration to an adjacent aquifer can be induced by 
pumping from wells. Both methods depend on in 
terpretation of water-level contour maps A 
method for determining the effective distance to the 
line of recharge also is given 
5. Groundwater Records in River-Flow Fore- 
casting. By Carroll F. Merriam. Transactions of 
A.G.U., Vol. 29, 1948, page 384. Assured flow of 
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Susquehanna River has been forecast successfully 
by study of the characteristics of two elements in 
the recession curve Weekly well readings have 
been reduced to a common index figure representa 
tive of groundwater storage, which is utilized to esti 
mate groundwater discharge Maximum rate of 
decline of direct runoff component also studied 
Predictions of total assured flow made by combin 
ing two parts; results of 7- and 14-day predictions 
for two years graphed 


Engineering Foundation 
Reports Research Advances 


SPONSORSHIP AND GRANTS of $42,500 by 
Engineering Foundation to twelve funda 
mental research projects and to two pro 
jects in advancing the engineering pro 
fession stimulated contributions of $642, 
800 to these projects from industry and 
universities during 1949, according to the 
Foundation’s annual report. 

Notable among current Foundation 
projects are three councils (on riveted 
and bolted structural joints, on the prop 
erties of columns, and on the character 
istics of reinforced concrete) sponsored 
by ASCE. The oldest of the three, on 
riveted and bolted joints, has six research 
projects under way, and the results should 
soon be of value in the design of new 
railway and highway bridges, and in 
strengthening older bridges now subject 
to steadily increasing traffic loads and 
speeds. One important conclusion al 
ready available, according to the report, 
is that a bolted joint has considerably 
higher resistance to failure by fatigue than 
a similar joint fabricated with either hot 
or cold-driven rivets. 

In summarizing Foundation projects 
for advancing the profession, the report 
cites ECPD achievements in accrediting 
engineering curricula and its projected 
survey of South American universities 
with the objective of recommending 
accrediting standards there. The report 
also mentions ECPD tests for determin- 
ing professional aptitudes. 


6. Artificial Recharge of Groundwater by the 
City of Bountiful, Utah. By H.E.Thomas. Trans 
actions of A.G.U., Vol. 30, 1949, page 539. Dis 
cusses attempts of city of Bountiful, Utah, to re 
charge confined aquifers of alluvial sand and gravel 
Due to unusual geologic conditions, recharge en 
tered shoreline deposits to east. Illustrates need for 
careful investigation of geologic and hydrologic 
conditions prior to and continuing into recharge 
operations 


Radio Program Honors 


ASCE Charter Member 


THEODORE JUDAH, CHARTER member of 
the Society and a pioneer in railroad de 
velopment, was the subject of a recent 
Cavalcade of America radio program en 
titled “Crazy Judah.” The half-hour 
program, sponsored by the DuPont Co. 
and broadcast by NBC with Douglas 
Fairbanks in the title role, honored Mr. 
Judah for his part in building the first 
transcontinental railroad. In an epilogue, 
bridging the period between Judah's death 
in 1863 and 1931 when ASCE dedicated 
the Southern Pacific monument at 
Sacramento to him, the broadcast re- 
ferred to him as a ‘‘charter member of the 
Society” and a ‘‘great, good man, one of 
the pioneers of American engineering 
history.” 

The inscription from the Judah Mem 
orial, presented as a conclusion to the pro- 
gram, reads: ‘‘That the West may re- 
member Theodore Judah—Pioneer, civil 
engineer, and tireless advocate of the first 
transcontinental railroad in America 
this monument is erected by the men and 
women of the Southern Pacific Company, 
who, in 1930, are carrying on the work he 
started in 1860. Theodore Judah died 
November 2, 1863. His railroad was 
built past the site of this monument, over 
the lofty Sierras, along the line of Judah's 
survey—to a junction with the Union 
Pacific at Promontory, Utah, where on 
May 10, 1869, the last spike was driven 
home.” 








OFFICERS OF RECENTLY INAUGURATED STUDENT CHAPTER at University of Puerto 
Rico (see ‘Civil Engineering’ for March, page 60) are, left to right, Prof. Franklin O. Rose, 
Faculty Adviser; Angel M. Rivas, treasurer; Luis F. Santiago Echegaray, assistant treas- 
urer; Jorge A. Juncos, president; Sivan F. Van Derdys, secretary; Rafael D. Chervoni, 
vice-president; and Mr. Ramon Gelabert, Contact Member. 


April 1950 


55 











| PROCEEDINGS PAPERS — 


AVAILABLE AS SEPARATES | 





['HE FOLLOWING PAPERS, to be printed 
as Separates, are now subject to advance 
orders, based on the summaries here 
given. Discussion of these papers will 
be received as in the past. A summary 
of each paper will appear in three 
consecutive issues of CrviL ENGINEER- 


l. Improvements at the Back River 
Sewage Works, Baltimore, Md., by C. E. 
Keefer, M. ASCE. 

2. Public Utility Condemnation Cases in 
the State of Washington by Henry L. Gray, M. 
ASCE. 

3. Treatment of Foundations of Large 
Dams by Grouting Methods by A. W. Simonds. 
M. ASCE, Fred H. Lippold, M. ASCE, and 
R. E. Keim, Assoc. M. ASCE. 

4. Capillary Phenomena in Cohesionless 
Soils by T. William Lambe, Jun. ASCE. 

5. Elastic Restraint Equations for Semi- 
Rigid Connections by J. E. Lothers, M. 
ASCE, 

6. Slope Deflection Equations for Curved 
Members by Keith T. Fowler, Jun. ASCE. 
Complex structural frameworks, particularly 
when under multiple loading conditions, are 
shown susceptible to simple solutions with few 
unknowns. “Curved members” include those 
with a variable moment of inertia. The theory 
is based on the neutral point concept of the 
column analogy, and discusses the values 
added to or subtracted from the fixed-end 
reactions by changes in the relative positive of 
the supports. No restriction is placed on the 
applied loads or joint deflections (including 
rotations) as long as they lie in the plane of the 
structure. Three examples, with detailed cal- 
culations. illustrate the method. (Available 
April 1.) 

7. The Geochemistry of Earthwork by 
Hyde Forbes, M. ASCE. Geologic and chemi- 
cal processes account for the kinds and quanti- 
ties of mineral substances found in earth that 
has been “‘worked"’ in the presence of air and 
water—for example, those set up in the com- 
paction of earth structures and over earth sur- 
faces in excavation. The most obvious and 
readily determined physical change is shown 
to be the production of fine particles and 
colloidal material from the constituent crys- 
talloid minerals with excavation and working 
The resulting mineralogical change is apparent 
through the comparison of the specific gravity 
of the mineral particles before and after being 
worked. (Available April 1.) 

8. Floating Tunnel for Long Water Cross- 
ings by Charles E. Andrew, M. ASCE. A 
novel and unusual type of floating tube is pro- 
posed, to cross Puget Sound from Seattle to the 
west shore, approximately 14,800 ft. Water 
depths of between 750 and 800 ft for 10,000 ft 
preclude any structure on piers. At the center 
a 50-ft draft clearance is provided between 
ventilating towers 3,500 ft apart. This four- 
lane tunnel, involving a self-liquidating bond 
issue of $60,000,000, will reduce the present 
ferry cost to less than one-half. An alternate 
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ING, and papers will be mailed soon 
after returns give an indication of the 
number to be printed. Abstracts of other 
papers will be added every month to the 
list of Separates available. Information 
concerning distribution to members is 
noted on the mail order coupion (p. 89). 


proposal involves floating and suspension 
bridges at an adjacent site. (Available 
April 1.) 


9. Atchafalaya River Diversion and Its 
Effect on the Mississippi River by Leo M. 
Odom, M. ASCE. These new data and con- 
cepts concern one of the greatest river problems 
of all time. In a century the Atchafalaya has 
grown from a small bayou to a river discharg- 
ing 640,000 cfs (1945 flood), to the alarm of 
many able engineers. More recently its in- 
crease has been aided by the Mississippi River 
Commission as part of the over-all flood con- 
trol project. Many contentions of opponents 
to its growth have been unanswered, but this 
paper apparently refutes the claim that increase 
in the diversion would cause the Mississippi to 
lose capacity below that point. (Available 
April 1.) 

10. Pollution Abatement Policy by Thomas 
R. Camp, M. ASCE. Since the objective of 
pollution abatement is to reclaim watercourse 
for appropriate uses, control agencies should 
aim toward maintenance of adequate water 
quality at least cost rather than wholesale 
construction of treatment works. They should 
permit selection of wastes to be treated for 
greatest overall economy and provide for assess- 
ment of costs in proportion to the amount of 
wastes produced, whether treated or not. 
Agencies should establish limiting pollution 
loads allowable at each poirt of pollution and 
should re-allocate loads when other riparian 
owners wish to produce liquid wastes. (Avail- 
able April 1.) 


11. Long-Term Storage Capacity of Res- 
ervoirs by H. E. Hurst. To enable the Nile 
to be fully used for irrigation in Egypt and the 
Sudan, large storage reservoirs in Lake Vic- 
toria and Lake Albert wili store water over 
long periods, equalizing the flow of the White 
Nile even through low years. For determin- 
ing the storage required to guarantee a given 
draft, long-term records of many phenomena 
have been analyzed, including rainfall, river 
discharges, the annual growth of the big Cali- 
fornia trees, and the annual deposits of mud in 


lakes. The analysis brings out the difference 
between natural phenomena and _ chance 
events. (Available May 1.) 


12. Influence Charts for Concrete Pave- 
ments by Gerald Pickett and Gordon K. Ray, 
Jun. ASCE. Using special charts it is easy to 
obtain theoretical deflections and _ stresses 
within a pavement slab regardless of the dis- 
tribution of loading. For example, for an 
airplane landing gear with twin wheels in 
tandem, the imprint of the tires is drawn on 
transparent paper to a scale that depends on the 
slab and its supporting subgrade. The draw- 
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ing is then placed on the appropriate chart in 
the proper position and data are taken di- 
rectly from the area covered. The basis for 
the charts is given. (Available May 1.) 


13. Reinforced Concrete Skewed Rigid- 
Frame and Arch Bridges by Maurice Barron, 
M. ASCE. This original presentation per- 
mits analysis and design that indicate the ef- 
fect of skew on a barrel arch or rigid frame 
Thus the skew problem resolves into a sort of 
secondary stress analysis, the ordinary stresses 
for a rectangular structure being considered 
primary. Then in the final design steel rein- 
forcement and unit stresses are considered as 
functions of the similar rectangular elements. 
Equations and transformations are derived 
for all applied loads and for volume changes; 
and a test evaluates the importance of the 
skew effects. (Available May 1.) 


14. Mathematical Analysis of an Aerial 
Survey by Lo-Ho. In the comparatively 
brief time since geodetic engineers and sur- 
veyors have taken to the air for blanket solu- 
tions of their problems, the explorers in this 
field have become identified in two categories 
those who like to reduce their “notes’ by 
instruments (stereometric topographic map- 
ping) and those who place a greater reliance 
and emphasis on analytical analysis (analytical 
photogrammetry). Professor Lo-Ho stakes 
his claim in the latter field, and offers for dis- 
cussion a procedure for the application of least 
squares to the successive correction of ob- 
servations resulting from his system of aerial 
triangulation. A special feature of the paper 
is the author’s statement of condition equa- 
tions using the direction-cosine principles of 
space geometry. (Available May 1.) 


15. Computation of Equitable Charges for 
Treatment of Municipal Sewage by Ellis 
E. Bankson, M. ASCE. It is hoped that, by 
discussion of this paper, a sound basis may be 
established for adopting rate schedules ior 
sewage service. Such a schedule should in- 
clude the special and unique cost features 
of ground-water infiltration (which are about 
equal to the cost of domestic flow, at nearly 
30 gal per capita per day). Provision for daily 
peak flow produces a spread of equitable 
charges, in this case, from 18 cents per thou- 
sand gal to 7 cents per thousand gal. Modern 
needs of high specialization take into account 
a difference between frugal and unrestricted 
home use, as well as the difference between 
the use recorded by individual water meters 
and a master meter for a housing project. 
(Available May 1.) 


D-VII Discussion of Paper, Deflection of 
Plywood Beams Due to Moisture Content 
Change, by W. E. Wilson and Laurence G. 
Olson. The original paper, published in the 
April 1949 ProceEepDINGs (p. 429), explores the 
reasons for the deformation of long floor panels 
of plywood box girder construction. M. W. 
Jackson, assistant professor of civil engineering 
at Georgia Institute of Technology, has dis- 
cussed the internal stresses in a piece of ply- 
wood subject to variations in moisture content, 
and the authors have closed the discussion 
with a brief reply to Professor Jackson. 
These discussions only are included in Separate 
D-VII, to supplement the main paper. (Avail- 
able May 1.) 


16. Pavement Bearing Capacity Computed 
by Theory of Layered Systems by Guthlac 
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Wilson, M. ASCE, and G. M. J. Williams, Jun. 
ASCE. A new method, based on the theory of 
elastic layered systems, for estimating the 
bearing capacity of road and airfield pave- 
ments, is described in this paper. It is applica- 
ble to both rigid and flexible pavements. All 
the important properties of the materials 
comprising the pavement and subgrade can be 
taken into account including pre-existing 
stresses in the subgrade. Charts are obtained 
from which the required pavement thickness 
can be read directly, if the loading and the 
physical properties of the subgrade and pave- 
ment are known. The more commonly used 
methods for computing pavement thicknesses 
are discussed and compared, particularly in so 
far as they permit consideration of the various 
the problem. (Available 


factors entering 


June 1.) 


17. Origin and Significance of Openwork 
Gravel by Allen S. Cary, Assoc. M. ASCE. 
Stream deposits of “‘openwork"’ pebbles and 
boulders without interstitial sand were re- 
sponsible for leakage which led to the failure of 
the Cedar Reservoir in Washington. The very 
common occurrence of “‘“openwork" gravel in 
the Pacific Northwest led to a study of its ori- 
gin, distribution, and effect on the design of 
dams, levees, and other works involving water. 
The right abutment of the Chief Joseph Dam 
on the Columbia River in Washington consists 
of a 100-tt-thick bed of extremely pervious 
openwork gravel resting on bedrock 20 ft below 
river level and overlain by a very dense im- 
pervious bed of glacial till hardpan. The high 
permeability and the poor grading of the grave! 
pose a difficult problem of unwatering the right 
abutment during construction and of control- 
ling seepage after completion. (Available 
June 1.) 


18. Successive Approximations for Beams 
on an Elastic Foundation by E. P. Popov, 
Assoc. M. ASCE. A general method for solving 
problems of beams on an elastic foundation is 
given in this paper. Complex problems with 
variable moment of inertia of the beam and 
variable foundation modulus can be solved 
with relative ease by the proposed method. 
The procedures used are simple and are based 
on the well known moment-area or conjugate 
beam method of analysis. The difficult mathe- 
matics that occur in the usual solution of such 
problems are completely avoided. The pro- 
posed method should find practical applications 
in structural and foundation work. Even 
junior members of the profession can master the 
method quickly. Detailed examples solved in 
the paper illustrate the method. (Available 
June 1.) 


19. Flood-Control Operation of Tennessee 
Valley Authority Reservoirs by Edward J. 
Rutter, M. ASCE. 
are completed, it is always of great interest to 
know whether or not they will function as 
planned. 
voirs, it may be many years before a flood 
occurs which is large enough to test the planned 
operations. Recent floods in 1946, 1947, and 
1948 provided such a test for the large system 
of reservoirs constructed by the Tennessee 
Valley Authority. Actual operations of the 
tributary and main Tennessee River reservoirs 
during those floods are described, and compari- 
sons of actual flows with computed natural 
flows are shown in tabulations of crests and by 


After engineering projects 


In the case of flood-storage reser- 


(Continued on page 88) 
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FROM THE 


NATIONS 


JOSEPH H. EHLERS, M. ASCE 
Field Representative, ASCE 


DEVELOPMENTS OF THE last month in 
clude the attainment of several extremely 
important Society objectives in govern 
mental affairs. 

National Science Foundation Bill Passes 

First, the House of Representatives 
passed the National Science Foundation 
legislation (H.R. 4846). It will be re- 
called that when this bill was first intro 
duced it provided for research in many 
fields but did not include engineering. 
An EJC Panel, set up under the able 
chairmanship of Boris Bakhmeteff, Hon. 
M. ASCE, succeeded in having research 
in engineering added to the objectives 
of the proposed legislation. After a long 
struggle in which the EJC Panel made 
several appearances to present testi 
mony, the legislation was approved by 
the House Committee. Although the 
bill was held up in the Rules Committee, 
the Chairman of the Committee on 
Interstate and Foreign Commerce suc 
ceeded in bringing it before the House 
under the 21-day discharge rule, and it 
passed by a large majority. The measure 
is designed to develop a national policy 
for the promotion of fundamental research 
and education in the sciences, through 
grants of scholarships and graduate fel- 
lowships and the interchange of scientific 
information. Prior to passage by the 
House, several amendments providing 
for security clearances were added. A 
limitation of $15,000,000 per year ex- 
penditure was added by way of amend- 
ment. The measure now goes to the 
Senate, which has already passed a com- 
panion bill, and presidential signature is 
fairly certain. 

Second, in the proposed Army Organi- 
zation Bill (H.R. 5794) amendments 
designed to protect the professional 
status of engineers in military engineering 
work were inserted. (See October 1949 
Crvi_ ENGINEERING, page 33.) This bill 
originally placed all authority in the hands 
of the Secretary of the Army, doing away 
with statutory powers of the Corps of 
Engineers and other basically engineering 
services. The EJC Panel, under chair 
manship of Carlton S. Proctor, M. ASCE, 
negotiated successfully with the Army 
concerning two amendments which would 
require professional qualifications for 
those engaging in military engineering 
work. The Army accepted these amend 
ments as its own and presented them to 
the Committee at the hearings in March. 
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The amendments are as follows: 


306(/) ‘‘Under regulations prescribed by 
the Secretary of the Army officers of the 
Army assigned to technical, scientific, or 
other professional duties shall possess 
qualifications suitable for the performance 
of those duties; and, when the duties in- 
volve the performance of professional work, 
the same as or similar to that usually per- 
formed in civil life by members of a learned 
profession, such as engineering, law, medi- 
cine, or theology, they shall, unless the 
exigencies of the situation prevent, pos 
sess, by education, training, or experience, 
qualifications equal or similar to those 
usually required of members of that pro- 
fession.”’ 

404(e) “‘Nothing in this Act shall be con- 
strued as reducing or eliminating the pro- 
fessional qualifications required by exist- 
ing laws or regulations of officers of the 
several different branches of the Army.” 


Engineering Advisory Board for CSC 


Third, the U.S. Civil Service Commis- 
sion has accepted our proposal to estab- 
lish an Engineering Advisory Board 
within the CSC. This action marks the 
culmination of a decade of effort which 
first gained impetus by the publication on 
1939 of reports on the Civil Service Sys- 
tem by a Presidential Commission on 
which engineers were represented by 
Gano Dunn, Hon. M. ASCE. The idea 
was slow in crystallizing. Intensive 
efforts have been directed toward the 
accomplishment of this objective during 
the past six months, and what seemed 
to be formidable barriers have finally 
been overcome. The EJC Committee 
on Engineers in Civil Service, which was 
under chairmanship of the ASCE mem- 
ber, handled the matter. 

Of course these three accomplishments 
are in reality only challenges to further 
efforts to make the resulting National 
Science Foundation and the Civil Service 
Engineering Advisory Board produce re 
sults in providing improved engineering 
research and services and to see that the 
provisions inserted in the Army Organiza- 
tion Bill are finally enacted into law. 


EJC to Advise Water Policy Commission 


The National Water Policy study pre- 
viously mentioned in CiviIL ENGINEERING 
(March issue, page 55) will be referred to 
so often in the near future and is of such 
importance that a brief survey of the 
situation is given here. 

In December 1949, an Engineers Joint 
Council Panel that had been studying 
possible approaches to the problem made 
its report recommending steps to be 
taken to secure the establishment of a 
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commission which would be of top caliber, 
impartial, 
financed. At the 
Panel, the Field Representative communi 


adequately 
the EJC 


completely and 


request of 
this information to the 
House, expressing our 
subject and endeavoring to bring EJC 
closer to the rapidly unfolding govern 
mental developments in this field 


cated 


rhe matter had been under close study 
in the Budget Bureau, and 
later the President appointed a temporary 
National Water Policy Commission (Feb 
ruary issue, page 72) to report December 


a few days 


|, 1950, on overall policies in the field 
EJC was invited to present any reports 
it desired to the Commission in an ad 
visory capacity. <A group of top level ex 
perts in domestic water supply, irrigation, 
power, water transportation and recrea 
tion under the direction of Dr. Abel Wol 
man, M. ASCE, chairman of the EJC 
Coordinating Committee, will 
preparation of these EJC reports. 
rhe President’s Commission is working 


direct 


largely with personnel assigned by govern 
ment departments but will employ a few 
and others from 


pre minent economists 


outside the Government 


Truman Transmits Government Reorganization 
Plans to Congress 

A group of 21 government reorganiza 
tion plans were transmitted to the Con 
gress on March 13 They become effec 
tive in 60 days except in so far as any of 
them may be acted on adversely by Con 
gress. Plan No. 17 ts of special interest 
to the Society. Under it the Advance 
Planning work of General Services Ad 
ministration (the former FWA) would be 
transferred to the Housing and Home 
Finance Agency. Plans 1-16 and 18-21 
follow Hoover Commission recommenda 
tions; No. 17 is generally contrary to 
those recommendations. Community fa 
cilities and public buildings work were 
to be placed in the Interior Department 
under the Hoover plan, in part because 
they concerned the planning of construc 
tion in connection with employment sta 
bilization 


Washington, D.C 
Varch 22, 1950 





TOTAL MEMBERSHIP AS OF 
MARCH 9, 1950 


Members 7,534 


Associate Members 9,707 

Corporate Members 17,241 
Honorary Members 39 
Juniors 10,976 
Affiliates 73 
Fellows l 


Total 
March 9, 1949 














White 
interest in the 


Manuscript Available for 
Reference in E. S. Library 


To THE List of worth-while papers filed 
in the Engineering Library, 
where they are available for reference, 
has been added a 550-page illustrated 
manuscript, ‘“Fundamental Principles of 
Elastic Theory as Applied to Solid Elastic 
Systems,”’ by Egidio O. Di Genova, M. 
ASCE, doctor in civil engineering (Italy). 

rhis extensive work provides an intro 


Societies 


duction to the fundamental concepts of 
elastic theory and a text for the engineer 
in analyzing the action of forces upon 
elastic systems. Separate chapters cover 
basic principles, theory and practice of 
elasticity, least work, influence lines, 
ellipse of elasticity, coplanar elastic sys 
tems, elastic arches, elastic frames, and 
similar topics. The treatise is intended 
for engineers and others desiring to com 
prehend the basic principles underlying 
practical manuals 








OFFICERS OF VIRGINIA SECTION assemble for photograph at recent annual meeting of 
Section in Richmond. Shown, in usual order, are Donald Wallace, retiring president; 
Sterry Mahaffey, president for 1950; W. C. Roberts, second vice-president; John Roberts, 
third vice-president; Stanley Navas, secretary-treasurer; and Stuart Loughborough, assistant 


secretary-treasurer. 








VENEZUELAN SECTION, which was organized two years ago by ASCE members living 


in and near Caracas, reports that its activities are in full swing. 


Photographed at its recent 


annual dinner meeting at Hotel Avila in Caracas are, left to right, Miss Mae Barrett; Edmundo 


Curiel, secretary; Mrs. Gabriel Disario; 


Enrique J. Aguerrevere, speaker of evening; 


Francisco J. Sucre, president; Mrs. Enrique Aguerrevere; Gabriel Disario, past-president; 
Mrs. Edmundo Curiel; and Eugene V. Barrett, vice-president. 





Coming Local Section Events 


Alabama— Joint meeting with the Student 
Chapters of the University of Alabama and 
Alabama Technological Institute, on the 
Institute’s campus, Auburn, Ala., April 14, 
at lO a.m 


Arizona—Joint meeting with University 
of Arizona Student Chapter, at Tucson, 
April 21 
Buffalo—Luncheon meeting at the Buffalo 


Athletic Club, Buffalo, April 18, at 12:15 
p.m 


Cleveland— Dinner meeting at the Cleve 
land Engineering Society, Cleveland, April 
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21; dinner at 6:30 p.m. and meeting at 8 
p.m 

Central Ohio—Dinner meeting at the 
Chittenden Hotel, Columbus, April 20, at 
6:15 p.m 

Colorado—Dinner meeting the second 
Monday of every month at 6:30 p.m.; 
technical meeting at 8 p.m. Section lunch 
eons every Wednesday at Daniels & Fishers 
Department Store at 12 noon The 
Soil Mechanics and Foundations, Hy 
draulics, Structural, and Irrigation Divisions 
of the Section meet monthly on the first 
Monday, the first Tuesday, the third 
Thursday, and the fourth Monday, r 
spectively 
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District of Columbia—Meecting in the 
Cosmos Club Auditorium, Washington, 
D.C., April 11, at 8 p.m. 


Duluth— Meeting in the Kitchi Gammi 
Club, Duluth, April 17, at 12:15 p.m. 


Indiana—Joint meeting with the Juniors 
at the Old Trail Inn; reception at 5:30 p.m. 
and dinner at 6:30 p.m 


Kansas—Meeting in Lawrence on April 
21 

Kansas City—Meeting in Kansas City on 
April 18 

Los Angeles— Dinner meeting at Alexan- 
dria Hotel, April 12. Junior Forum meeting 
on April 12. Seminar on writing specifica- 
tions for mechanical equipment will be held 
at the California Institute of Technology, 
April 19. 

Maryland—Joint meeting with local 
Student Chapters in the Engineers Club of 
Baltimore, Baltimore, April 12; dinner at 
7 p.m. and meeting at 8 p.m. 

Metropolitan—Meeting in the Engineer- 
ing Societies Building, New York City, April 
19, at 8 p.m. 

Northeastern—Joint meeting with the 
Boston Society of Civil Engineers at North- 
eastern University, Boston, Mass., April 17, 
at 6 p.m. 

Philadelphia—Meeting in the Engineers’ 
Club, Philadelphia, April 15, at 7:30 p.m.; 
preceded by dinner at 6 p.m. 

Pittsburgh— Dinner meeting of Junior 
Branch at Downtown Y.M.C.A., April 17, 
at 6:30 p.m. _ Inspection tour of the new 
teaching facilities at Carnegie Institute of 
Technology, under auspices of Section, on 
April 25, at 8 p.m. 

Sacramento—Regular luncheon meetings 
every Tuesday at the Elks Club, Sacra- 
mento, at 12:30 p.m. 

St. Louis—Joint dinner meeting with the 
Washington University Student Chapter on 
the university campus, April 24, at 6:15 
p.m. 

San Francisco—Weekly luncheons every 
Wednesday at the Engineers Club of San 
Francisco. 

Wisconsin —Ladies’ night meeting at the 
Engineering Society Building, Milwaukee, 
April 27. 


Scheduled ASCE Meetings 


SPRING MEETING 


Los Angeles, Calif., April 26-29 
(Board of Direction meets 
April 24-25) 


ANNUAL CONVENTION 


Toronto, Canada, July 12-14 
(Board of Direction meets 
July 10-11) 


FALL MEETING 


Chicago, Ill., October 11-13 
(Board of Direction meets 
October 9-10) 
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DATE ATTENDANCE 


Feb. 


Feb. 


Feb. 


Feb. 


Jan. 


Feb 


Feb 


Mar. 


Feb. 


Feb 


Mar 


Jan 


Feb 


Feb 


Feb 


Jan. 


Feb 


Jan. 


Feb 


Feb 
Feb. 


Mar 


News of Local Sections Briefed 


21 


16 


16 


or 


100 


65 


19 


26 


46 


60 


107 


60 
120 


PROGRAM 


ASCE Director Otto Holden gave a speech entitled, ‘‘The 
Ottawa River and the Des Joachims Development.” 

Guy Elbin, Franklin County (Ohio) engineer, discussed 
the development of the Sandusky Street project in 
Columbus. 

Prof. George E. Barnes, head of department of civil engi- 
neering and engineering mechanics, Case Institute of 
Technology, described the problem of river control in 
Argentina. 

Dinner meeting with William Henninger, planning direc- 
tor of the City and County of Denver, talking on the 
work of his office. 

H. Carpenter, of Minnesota Power & Light Co., pre- 
sented a talk on unwatering problems and foundation 
construction of several developments. 

Prof. Charles G. Edson, of the engineering mechanics 
department at the University of Florida, discussed the 
design of spillways on the Suwannee River. 

Harry C. Robert, Jr., of Robert & Co., Associates, Inc., 
Atlanta, Ga., spoke on design features of Atlanta 
expressways. 

Luncheon meeting with Gerald E. Stedman, a writer, 
discussing the engineer's place in modern industry. 
John A. Wilson, mayor of Honolulu and George Hough- 
tailing, director and planning engineer, Honolulu City 
Planning Commission, talked on the proposed Koolau 

Tunnel. 

Luncheon meeting with Ben F. Rush, manager and chief 
engineer of the Board of Harbor Commissioners, speak- 
ing on present and proposed waterfront improvements 
for Hawaii. 

Marshall D. Abrams, managing director, Construction 
League, Indianapolis, described his impressions of con- 
ditions in Japan since the American occupation. 

L. G. Haskell, maintenance engineer for Salt Lake Pipe- 
line Co., spoke on oil line transportation. 

Joint meeting with the Student Chapter of the University 
of Utah, featuring Roy McLease, city engineer of Salt 
Lake City, Utah, as speaker. 

Technical meeting with Prof. A. H. Fuller, civil engineer- 
ing department, Iowa State College, discussing the 
Skunk River bridge. 

Joint meeting with the Cornell University Student 
Chapter. E. L. Chandler, ASCE Assistant Secretary, 
spoke on Society affairs. 

A panel discussion on national defense was conducted 
with Maj. I. D. S. Kelly, acting as moderator. 

Dinner honoring President Ernest E. Howard. Robert 
P. Woods, representing the Kansas City Section, pre- 
sented Mr. Howard with a plaque as a tribute to his 
achievements. 

Joint meeting with the Kentucky Society of Professional 
Engineers. Television was discussed by Dr. H. Alex 
Romanowitz, professor of electrical engineering at the 
University of Kentucky. 

A symposium on planning and design of schools for Los 
Angeles County; C. C. Carpenter, assistant superin- 
tendent of schools; Harry W. Bolin, principal struc- 
tural engineer, California State Department of Public 
Works; and Ralph C. Flewelling, architect. 

Junior Forum meeting 

Dinner meeting. Capt. H. W. Hemple, chief of the Di- 
vision of Geodesy of the U. S. Coast & Geodetic Sur- 
vey, described trends in surveying and mapping. 

Technical meeting. Speakers included John F. Willis, 
engineer of bridges for the Connecticut State Highway 
Department, on welding design and practice for high- 
way bridges; and C. L. Kreidler, chief structural engi- 
neer for the Lehigh Structural Steel Co., on shop prac- 
tice used in welded bridge fabrication. 
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Junior Branch meeting. A symposium on what is being 
done to provide low-cost housing was presented by 
C. A. Monroe, chief engineer, Levitt & Sons; Irwin 
Clevan, architect for Stuyvesant Town and Peter 
Cooper Village; and John A. Kervick, director of New 
York office of Public Housing Administration. 

Buffet dinner meeting with President Ernest E. Howard 
discussing the restoration of the White House. 


Business meeting 


Business meeting. Clyde V. Maxwell, Jr., reported on 
activities of the public affairs committee, and the 
problem of securing a new east-west traffic artery 
across the main line of the Illinois Central Railroad. 
Murray Smith, assistant meteorologist of the Jackson 
Station of the U.S. Weather Bureau, spoke on weather 
forecasting 

Business meeting with election of officers. 

Dinner meeting. R. W. Randall, structural engineer for 
the Portland Cement Association, presented a talk 
and film on portland cement 

Dinner meeting with George L. Freeman, consulting 
engineer of New York City, discussing the diverse 
problems handled by a foundation engineer. 

Col. C. P. Hardy, of the Corps of Engineers, at Pitts- 
burgh, gave an illustrated talk on his experiences in 
Europe. 

Joint meeting with the Rhode Island Society of Profes- 
sional Engineers. Speakers included Philip S. Man- 
cini, director of public works for the State of Rhode 
Island; Frank J. Malley, executive director, Provi- 
dence City Planning Commission; and Fenton G. 
Keyes, project manager, Charles A. Maguire & Associ- 
ates, Providence. 

Maurice A. Reidy, consulting structural engineer of Bos- 
ton, Mass., talked on the new Jordan Marsh store. 
Luncheon meeting with W. R. Creighton, chief of the Di- 
vision of Narcotic Enforcement, State of California, 

speaking 

Presentation of Daniel W. Mead Junior Prize to Sidney 
L. McFarland. Franklin H. Roberts, local attorney, 
interpreted portions of the Hoover report. 

Development of the Sacramento-Yolo Port District was 
described by Dain J. Domich. 

A report on the Society’s annual meeting was given by 
Vice-President Robert B. Brooks. George F. Hell- 
muth, architect with City of St. Louis, discussed 
housing for blighted areas in St. Louis. 

Dinner meeting. Four ten-minute papers were pre- 
sented by members of the Student Chapter at San 
Diego College. 

Meeting of the Junior Forum, featuring student paper 
competition. 

George H. Atkinson, president, Guy F. Atkinson Co., 
San Francisco, spoke on the business side of contract- 
ing. 

Business meeting with discussion of engineering ethics. 

Election of officers. The Hells Canyon Project was dis- 
cussed by Francis Hart, Dan Applegate, and Don 
Campbell, all of the Bureau of Reclamation. 

Business meeting. Phil Holgren, of city engineer’s office, 
Spokane, Wash., talked on the construction of sewer- 
age systems. 

Frank M. Stocking, right-of-way engineer, Washington 
State Department of Highways, presented a talk on 
limited access highway facilities. 


Drawing reproductions were discussed by Blan Bell, of 
the Bell Reproduction Co., Fort Worth, Tex. 

Dinner meeting with Harry House, manager of the Pierce 
County Medical Industrial Bureau, as principal 
speaker. 

Dinner meeting with President Ernest E. 
speaking on Society activities. 


Howard 





STUDENT CHAPTER 





BROOKLYN POLYTECHNIC INSTITUTE 


GRAVING DOCK CONSTRUCTION by the 
tremie method was the topic of an illus 
trated talk presented before a _ recent 
meeting of the Brooklyn Polytechnic 
Institute Student Chapter (evening group) 
by Sherman Glass, a BPI alumnus. An 
informal discussion on the advantages of 
membership in the Society was conducted 
by John Molloy, draftsman-designer for 
the New York firm of Hardesty & 
Hanover. 


MARQUETTE UNIVERSITY 


A FILM ON steel fabrication methods 
comprised the technical program at a 
recent meeting of the Marquette Uni 
versity Student Chapter. 


STANFORD UNIVERSITY 


THE HISTORY AND problems involved in 
construction of the San Francisco sewage 
system were outlined at a recent meeting 
of the Stanford University Student Chap 
ter by Ralph Wadsworth, San Francisco 
city engineer. A field trip to the Stanford 
Research Institute was described by Bill 
Warren, Chapter member. Prof. C. H. 
Oglesby discussed membership in the 
ASCE. 


UNIVERSITY OF FLORIDA 


DEWATERING EXCAVATION SITES by the 
wellpoint system was described at a recent 
meeting of the University of Florida 
Student Chapter by G. R. Callender, 
southeastern district manager of the 
Moretrench Corp. Newly elected officers 
of the Student Chapter include Martin 
Sullivan, president; Russ Gilbert, Jr., 
vice-president; Kenneth DeGroot, secre 
tary; Walter Murphy, treasurer; and 
Prof. C. D. Williams, Faculty Adviser. 
Approximately 100 students attended the 
meeting. 








ASCE PAST-PRESIDENT Franklin Thomas 
(center), principal speaker at recent meeting 
of Colorado A. & M. College Student Chap- 
ter, is shown here with George Koonsman, 
Faculty Adviser; R. L. Parshall, Senior Con- 
tact Member; and Keith Lautenback and 
Glen Boodrey, president and secretary of 
Student Chapter, respectively. 
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Carry Water to Hungry Horse Turbines 


Welded steel penstocks, each 448 
ft. long, will carry water to the four 
105,000 hp turbines in the power 
house at the Hungry Horse dam in 
Northwest Montana. We fabricated 
the steel for these penstocks in our 
shops at Salt Lake City and welded 
it into sections 20 ft. long at the 
dam site. The above view shows 
some of the sections in a storage 
yard ready for delivery to the dam. 

Building the 520-ft. high Hungry 
Horse—world’s third highest con- 
crete dam—is a $10,000,000 project. 
The first 71,250 kilowatt generator 
is scheduled to go on the line in 
October, 1952, and all four units will 
be in operation by November, 1953. 


CHICAGO 


Atlanta 3 2167 Healey Bldg. 
Birmingham | 1596 N. Fiftieth St. 
Boston 10 1009—201 Devonshire St. 
Chicago 4 2199 McCormick Bldg. 
Cleveland 15 2263 Guildhall Bldg. 


The four penstocks are made of 
plates ranging from %¢@ in. to 154¢ 
in. in thickness. They are 13 ft. 6 in. 
in diam. at the upper end and 11 ft. 
9 in. in diam. at the lower end. 
Constructing them in sections re- 
quired approximately 8,100 lineal 
feet of automatic machine welding 
and 1,300 feet of hand welding. 
More than 3,600 feet of welded joint 
was x-rayed. 

We are scheduled to start installa- 
tion of the penstock sections at the 
dam this spring. This erection 
work will require an additional 4,000 
feet of hand welded seam. The 
internal “spiders” shown in the 
above view of the penstock sections 


BRIDGE & IRON 


1541 Lafayette Bldg. 


Detroit 26 


Havana 402 Abreu Bldg. 
Houston 2 2128 National Standard Bldg. 
Los Angeles 17. . 1556 General Petroleum Bldg. 
New York 6 3395—-165 Broadway Bldg. 


are required to hold them round 
during installation and while con- 
crete is being poured around them. 
After the penstocks are embedded 
in concrete, these “spiders” will be 
removed. 

The penstock installation at the 
Hungry Horse project illustrates 
how well we are equipped to handle 
steel plate work for civil engineering 
projects. We also fabricate and 
erect plain and differential surge 
tanks, smokestacks, larger-diameter 
pipe, flat-bottom reservoirs, elevated 
water tanks, and similar steel plate 
structures. Let our nearest office 
furnish estimates for your next 
job. 


COMPANY 


Philadelphia 3. .1652— 1700 Walnut St. Bldg. 
Salt Lake City 4 509 W. 17 South St. 
San Francisco 11. . 1284—22 Battery St. Bldg. 
Seattle 1 1309 Henry Bldg. 
Tulsa 3 1647 Hunt Bldg 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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Huge Highway Program Urged at ARBA Annual Meeting 


A $4,000,000,000 ANNUAL 
highway construction was advocated by 
Thomas H. MacDonald, Hon. M. ASCE, 
commissioner of public roads, at the 47th 
annual meeting of the American Road 
Builders Association, held in Cincinnati, 
Ohio, March 6-9. Reviewing the federal 
aid program, Mr. MacDonald predicted 
that, at the present rate of expenditure, 
$1,750,000,000 in 1949, our highways will 


program of 


be inadequate for traffic demands 15 years 


“Furthermore,” he said, ‘“‘at 


from now 





Charles M. Upham 


'T 'E. R. Needles 


the rate maintenance costs are 


under the necessity of patching up a growing 


increasing 
mileage of obsole te, worn-out roads merely 
to keep them in service, 
will be consuming the 
highway revenues.” 

In another leading talk, C. E. Brokaw, 
superintendent of the Highway Maintenance 
Division of the City of Cincinnati, explained 
how two-way radio is being utilized by 
maintenance crews to fight traffic 
stoppages caused by street damage or acci 
dental blocking. With the use of radio 
transniitters, he said, the number of re ported 


maintenance soon 
greater part of all 


street 


+ 


street hazards and defects has increased 
markedly, with attendant reduction of 
traffic obstructions and hazards caused by 
utility and pavement failures 

Numerous other aspects of highway, air- 
port, and traffic problems were explored 
during the four-day program by a distin- 
guished list of speakers, including Repre- 
sentative Will M. Whittington, chairman of 
the House Committee on Public Works. 
Calling more and better highways “the 
most important problem confronting the 
United States,"’ Mr. Whittington urged an 
increase in state funds to match federal aid 

In a series of resolutions the ARBA reit 
erated its position in favor of the contract 
method for all construction; endorsed the 
AASHO recommendation for a continued 
highway program, with the proviso that 
annual funds recommended be increased to 
it least $1,000,000,000; and urged univer 
sities teaching highway engineering to seck 
the establishment of more fellowships for 
postgraduate study in the field 

E. R. Needles, M. ASCE, of the New 
York and Kansas City consulting firm of 
Howard, Needles, Tammen & Bergendoff, 
was renamed president of the organization 
for a second term. Serving with him as 
district vice-presidents will be Paul B 
Reinhold, Pittsburgh; Charles W. Smith, 
Pensacola, Fla.; W. A. Roberts, Milwaukee; 
and T. E. Stanton, M. ASCE, Sacramento, 
Calif 

During the meeting, which was attended 
by more than 1,000, President Needles 
announced the retirement of Charles M 
Upham, M. ASCE, engineer-director of the 
organization since 1926. Mr. Upham will 
continue to serve ARBA as a consultant, 
actively assisting in its policies and pro 
gram, President Needles stated. 


Treaty Provides for Increased Niagara Power Output 


VASTLY INCREASED DIVERSION of Niagara 
River waters to give cheap power to both the 
United States and Canada will be possible 
under the terms of a recent 50-year treaty 
signed in Washington by Secretary of State 
Acheson and the Canadian ambassador to 
the United States. The treaty, which pro 
vides for reserving a minimum flow to pro 
tect the Falls and dividing most of the rest 
between the two countries for power gener 
ation, emphasizes the fact that coordinated 
development of power will now be possible 
Before going into effect, the treaty must be 
ratified by the Senate and the Canadian 
Parliament. 

Replacing a number of outmoded agre« 
ments, some of which date back to 1909, the 
present pact is expected to provide an in 
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crease of 7,900,000,000 kwhr for the supply 
of energy in the heavy industrial areas on 
both sides of the border. To guarantee the 
beauty of the Falls the treaty provides for 
reserving a flow of 100,000 cfs during the 
summer sightseeing months, which may be 
reduced to 50,000 cfs from November 1 to 
April 1. No diversion of water between the 
Falls and Lake Ontario will be permitted 
To produce ‘‘an unbroken crestline on the 
Falls,”’ the treaty states, a system of reme- 
dial works in the form of submerged dams 
will be constructed by the two countries 
Though the pact binds the two countries 
for 50 years, the State Department calls it a 
“permanent arrangement” that will put 
diversion of Niagara River water on a “‘last- 


ing foundation.’ 
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Army to Request Bids 
on Chief Joseph Dam 


INVITATIONS will soon be issued by the 
Corps of Engineers to bid on the first stage 
of construction of Chief Joseph Dam, on 
the Columbia River just east of Bridgeport, 
Wash., according to Col. E. C. Itschner, M. 
ASCE, district engineer at Seattle. Princi- 
pal items of work will include excavation for 
the right abutment of the dam on the north 
bank of the Columbia; construction of about 
2,000 lin ft of cofferdam; unwatering the 
cofferdam; and construction of approxi- 
mately 2,000 lin ft of rolled, impervious 
upstream blanket 

The contract for the first stage of con 
struction will be awarded as a whole to one 
bidder, the bid opening date to be about 
May 2 


_ + —_ 


Registration Strengthened 
Through Court Decisions 


TWO RECENT COURT decisions upholding 
professional registration are reported by the 
National Council of State Boards of Engi- 
neering Examiners in the March issue of 
The Registration Bulletin 

Called ‘“‘precedent making” is a decision 
handed down by Judge McAllister, of the 
Court of Common Pleas of Delaware 
County, Ohic, permanently enjoining the 
defendant in an action brought by E. L 
Luaces, chairman of the Committee of 
Grievances and Ethics of the Ohio Society 
of Professional Engineers, ‘from practicing 
or offering to practice engineering or sur- 
veying within the State of Ohio . . . unless 
and until the defendant is legally registered 
and admitted to practice pursuant to the 
provisions of the Engineers and Surveyors 
Registration Act, and that the defendant 
pay the costs herein.”’ 

Lloyd A. Chacey, executive secretary of 
the Ohio Society of Professional Engineers, 
states that the ruling is “‘the first clear-cut 
decision by a court of record in the state 
establishing the right of a member of the 
engineering profession to sue in equity to 
enjoin unlawful practice on the part of an 
individual not registered and admitted to 
practice under the provisions of the Engi 
neers and Surveyors Registration Act of 
Ohio.”’ 

The other court decision strengthening 
the status of professional registration was 
handed down in a California court, when 
Justice Lathrop E. Smith, of the San Gab- 
riel Court, ruled that the city engineer of 
Monterey Park, ‘“‘who had no formal civil 
engineering training and claimed none,”’ was 
practicing engineering illegally Justice 
Smith also ruled it illegal for a city to em 
ploy a non-registrant as city engineer. 
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For this New Jersey State Highway 





Texaco Asphaltic Concrete b d - 
paving on State Route 28 s impact, resists wear, needs no joints 
(US 22) near Clinton, N. J. a pavement that absor oe ’ J 
Constructed with asphalt 


mix en by _ T A h It ° C t 
Sie =~ Texaco Asphaltic Concrete 

On New Jersey’s Route 28, just as on US 81 in Texas, 
Worcester Turnpike in Massachusetts, New York’s 
Route 17 and Illinois’ Route 37, you will find heavy- 
duty Texaco Asphaltic Concrete paving. These and 
many other States know from experience on their own 
highways the ability of this hot-mix, hot-laid type 
of Asphalt pavement to stand up under the heaviest 
State Highway traffic. Not only does Texaco 
Asphaltic Concrete possess rugged endurance, but it 
has demonstrated conclusively by actual performance 
its low upkeep cost. 

Pave primary highways, important city streets and 
major airports with Texaco Asphaltic Concrete. 
Salvage existing pavements serving exceptionally 
heavy traffic by using them as foundation for a new 
Asphaltic Concrete wearing surface. 

Helpful information on Texaco Asphaltic Concrete 
and the other plant-mixed types of Asphalt paving is 
provided in the booklet, ‘*Texaco Asphalt Paving— 





Plant-mixed Types.”’ You can secure a copy with no The Texaco Asphaltic Concrete on New Jersey Route 
‘ ’ 28 was laid in one or two courses over the existing worn 


obligation by writing our nearest office. concrete and bituminous pavement. 
THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 
Boston 16 Chicago 4 Denver | Houston 1 Jacksonville 2 Philadelphia 2 Richmond 19 
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Fireproof Pier to Be Built on New York Waterfront 


~y aad 


we 





UNUSUAL CONSTRUCTION TECHNIQUES are incorporated in pier of novel design that 
will replace Pier 57 on North River, Manhattan. Designed by E. H. Praeger, M. ASCE, 
of New York firm of Madigan-Hyland, in cooperation with City Department of Marine and 
Aviation, pier consists of completely fireproof concrete box-type substructure with modern 
steel and concrete shed superimposed. Substructure design permits utilization of area 
beneath main deck for cargo handling and storage. Total load capacity of 97,000 tons 
represents increase of approximately 110 percent over capacity of old pier. Structure will 
be built by Department of Marine and Aviation as soon as permit is obtained from War 


Department. 





Army Engineers Begin Work on Florida Water 
Conservation Project 


CONSTRUCTION WAS RECENTLY begun on 
the $208,000,000 Central and Southern 
Florida Project for flood control, irrigation, 
ind reclamation, under the direction of the 
Jacksonville District of the Corps of Engi 
neers. Col. Richard W. Pearson, district 
engineer, is in general charge of the long- 
range program, which covers over 15,000 
sq miles and will involve construction of a 
network of levees, canals, and spillways 
Local interests, represented by the Central 
and Southern Florida Flood Control Dis- 
trict, with W. Turner Wallis as chief engi- 
neer, are contributing 15 percent of construc 
tion costs, as well as lands and rights-of-way. 

The first phase of the project, which is cur- 
rently under way, was authorized by Con- 
gress in 1948. Estimated cost of this first 
stage of the work is $70,000,000. Contracts 
for construction of two sections of levees to 
protect the Fort Lauderdale area have al- 
ready been awarded to the Ewell Engineer- 
ing & Contracting Co. and Reynolds & 
Smith, Inc., of Lakeland, Fla., and to the 
Hooper Construction Co., of Miami. Bids 
for work on a third levee on the West Palm 
Beach Canal and a 120-ft canal to handle 
excess floodwaters will be opened the middle 
of April 

A major feature of the project will be the 
reclamation of about 650,000 acres of rich 


Improvements in Concrete 


Hailed at ACI Convention 


RECENT ADVANCES IN precast and pre 
stressed concrete construction were described 
in a symposium on modern concrete tech 
niques highlighting the recent 46th annual 
convention of the American Concrete 
Institute in Chicago. Increased use of 
precast concrete in the construction of 
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agricultural land immediately south of Lake 
Okeechobee. Levees will be built around 
the area, which is at present undeveloped 
and subject to severe annual flooding. The 
numerous interior canals will be improved, 
and eight pumping stations will be built to 
control water levels in the canals. These 
stations will have from three to six pumps of 
480-cfs capacity. Three conservation areas, 
covering 1,500 sq miles south and east of the 
acreage to be reclaimed, will be used for stor- 
ing floodwaters and for replenishing muni- 
cipal water supplies by raising the ground- 
water table 

Plans and specifications are now in prog- 
ress for works to be constructed during 1950 
and 1951, though completion of the entire 
project will probably require more than ten 
years, depending on Congressional appropri- 
ations. Engineering for the project is under 
the supervision of L. L. Burnet, chief of the 
Engineering Division of the Jacksonville 
District. Planning and writing of the Defi- 
nite Project Report are under the direction 
of Harold A. Scott, M. ASCE, head of the 
Flood Control Branch. 

Boris A. Bakhmeteff, Hon. M. ASCE, of 
New York City, and ASCE Director Ed- 
mund Friedman, of Miami, have been ap- 
pointed consultants on the construction of 
the project 


buildings, bridges, and other structures was 
predicted by C. D. Wailes, Assoc. M. ASCE, 
Los Angeles engineer, in a paper focusing 
attention on practical applications of 
precast construction in this country. A 
new electrical resistance technique for 
measuring the rate of corrosion of steel rein- 
forcing was explained in a paper on “‘Cor- 
rosion Protection of Thin Precast Concrete 
Sections,"’ by D. H. Pletta, M. ASCE, E. F 





Massie, and H. S. Robins, of Virginia Poly- 
technic Institute. The basic concepts of 
prestressed concrete construction were re- 
viewed by Thor Germundsson, Assoc. M 
ASCE, structural engineer for the Portland 
Cement Association, Chicago. 

Raymond C. Reese, Assoc. M. ASCE, con- 
sulting engineer of Toledo, Ohio, recom- 
mended adoption of higher bond stresses 
for modern deformed reinforcing bars in a 
review of ACI building code studies during 
the three-day program. Changes in the 
code for two-way slab design were suggested 
by C. P. Siess, Assoc. M. ASCE, and N. M. 
Newmark, M. ASCE, of the University of 
Illinois. 

Professors Siess and Newmark were 
awarded the Leonard C. Wason Medal for 
their paper on “Rational Analysis and 
Design of Two-Way Concrete Slabs,” 
called “‘the most meritorious paper of the 
year.” The Alfred E. Lindau Award for 
outstanding contributions to reinforced 
concrete design went to Prof. Frank E 
Richart, M. ASCE, of the University of 
Illinois 

Frank H. Jackson was elected new presi- 
dent of the organization, and A. T. Gold- 
beck, M. ASCE, vice-president 


+ 


Drop in Production of 
Building Materials Noted 


PRODUCTION OF CONSTRUCTION materials 
in 1949 was about 8.5 per cent lower than in 
1948, despite the 3 percent increase in new 
construction put in place during the year, 
the Department of Commerce reports 
The year was characterized, the report 
states, by the return of all building mate 
rials industries to more normal patterns, in 
comparison with the immediate postwar 
years when “materials shortages, rising 
costs, and empty pipelines impeded con 
struction.”” The decline in production is 
attributed to the fact that many industries 
had reached such high levels by the end of 
1948 that reduction ‘“‘in order to permit a 
more orderly movement of stocks into the 
market” seemed advisable. 

A drop in production costs from the 
peaks reached late in 1948 is also noted. 


—_——_——_4- — 


Contract Let on Emergency 
Hudson River Water Supply 


WITH THE AWARD of a Board of Water 
Supply construction contract to the Tuller 
Construction Co., and A. J. Dillenbeck, 
both of Red Bank, N.J., work has started 
on construction of the installations needed 
to utilize Hudson River water in relieving 
the current shortage in New York City. 
The two companies were third low bidder, 
with a joint bid of $2,684,000, for an elec- 
trically operated pumping plant capable of 
pumping 100 mgd of water from the Hudson 
into the Delaware Aqueduct against a 600- 
ft head; a chlorinating plant; buildings 
suitable for housing both plants; and opera- 
tion of the plants for a period not in excess 
of four months following completion. 

Details of the project were summarized 
in the March issue (page 62) 
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MONOTUBE STEEL PILES save time, 
cut costs on “hard-to-get-to” job! 























OU’LL get new ideas about the savings and conveniences 
with Monotubes from the job pictured here. 


It’s a foundation for an overpass to carry coal cars from a 
strip mine. Naturally, it has to be strong and rigid—to with- 
stand the multiple-ton weights of loaded coal cars. Construc- 
tion was wanted quickly. 


al - First problem was the remoteness of the 

job—several miles from main access roads. 
FAST DRIVING RECORD! Because of Monotubes’ light weight and easy 
handling, the contractor was able to move in 
with a light truck crane and within 4 hours 
was driving Monotubes! No special driving 
equipment was needed for driving the piles on two different 
batters as well as vertical. 


Consider this, too. Rails were to be on a four-degree curve. 
But the Monotube piles were driven only 7 to 11 feet in undis- 
turbed soil. Unsupported lengths varied from 12 to 15 feet... 
proof again of the stability and resistance to bending of these 
cast-in-place, tapered steel piles. 

Monotubes’ many advantages help make savings on founda- 
tions for all types of structures. They’re inherently strong. They 
come in lengths, gauges, tapers and diameters for varying soil 
conditions. There’s minimum cut-off waste. They're easily 
extendible. Jobs started with Monotubes can be completed 
with them. 

For information, write The Union Metal Manufacturing 
Company, Canton 5, Ohio. 
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Overpass construction at Cadiz, Ohio. 


Contractor: The W: M. Brode Com- 
pany, Newcomerstown, Ohio. 


Monotube Foundation Piles 
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Contractors Warned of Sharp Competition in Building 
Industry at AGC Convention 


DESPITE THE LARGE volume of work 
coming on the market, indicating that 1950 
will be another year of record construction 
activity, contractors attending the recent 
annual convention of the Associated General 
Contractors of America in San Francisco 
were warned that ‘“‘what may be the fiercest 
competition since the middle 1930's appears 
to be prevailing in the construction indus 
try." Building costs were reported to 
have stabilized at approximately 10 percent 
below the 1948 peak, with little likelihood 
of a drastic change in the immediate future. 
An adequate supply of materials, machin 
ery, and manpower was also reported, with 
continued increases in labor productivity 
ind efficiency of contracting organizations 
These facts, emerging from a nation-wide 
survey of current construction conditions, 
were presented at the meeting for study 

Managing Director H. E. Foreman, in his 
annual report, predicted an annual $30,000,- 
000,000 total volume of construction—two- 
thirds of it new and the rest for maintenance 
and repair—for the next few years. How 
ever, he said, such expectations must be 
tempered with the realization that develop 
ments both home and abroad could seriously 
affect the nation’s economy. Mr. Foreman 
stressed the necessity of the industry's 
coping with market conditions, “ever 
increasing inroads of day labor,’’ trends 
toward the award of separate contracts, 
and good public relations. He emphasized 
maintenance of good relationships with 
legislative bodies, government agencies, 
specialty contractors’ groups, and equip 
ment and materials industries 


Huge Public Works Backlog 


The backlog of accumulated need for 
public facilities of all sorts can be estimated 


as high as $100 billion, James W. Follin, M 
ASCE, special assistant to the administrator 
of the General Services Administration, 
Washington, D.C., said in a talk before a 
luncheon meeting of the Building Con 
tractors’ Division. Analyzing the federal 
construction program, Mr. Follin stated that 
the program is not as large as is commonly 
supposed, and that a well-planned and 
continuing program of federal building con 
struction could give substantial support to 
an expanding national economy and serve 
is a bulwark against depression 

Other ASCE speakers appearing on the 
five-day program included Dewitt C. Greer, 
Texas state highway engineer, who sounded 
the keynote of national highway problems 
with a warning that traffic may land a 
“knockout punch”’ on the nation’s chin if 
substantial highway investments are not 
forthcoming; L. N. McClellan, chief engi- 
neer of the Bureau of Reclamation, Denver, 
who outlined improvements in specifications 
ind the administration of Bureau contracts 
to meet the objections of general con 
tractors; Capt. A. D. Hunter, deputy chief 
of the Navy Bureau of Yards and Docks, 
who discussed streamlining contractural re 
lationships; and the late Laurence I! 
Hewes, M. ASCE, chief of the Bureau of 
Public Roads’ Western headquarters in San 
Francisco, who reviewed methods of highway 
financing 

Action taken during the convention in- 
cluded endorsement of the AASHO recom 
mended policy of federal-aid for highways 
The convention also recommended that 
awarding agencies require general con 
tractors to furnish all materials for projects 
to permit economies in purchases; that 
customary wage rate differentials and work 
ing conditions be maintained between high 





AGC OFFICERS, PHOTOGRAPHED AT CLOSE OF recent convention in San Francisco, are 
left to right, vice-president Glenway W. Maxon; H. E. Foreman, managing director; presi- 
dent Walter L. Couse; and retiring president Adolph Teichert, Jr. 
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way and heavy construction and building 
construction “as conducive to maximum 
economy”; and that AGC members take 
more active part in apprentice training 
activities. Proposals for the establishment 
of valley authorities patterned after the 
TVA were condemned as “contrary to the 
principles of free competitive enterprise.”’ 

New officers installed were Walter L 
Couse, M. ASCE, president of Walter L 
Couse, & Co., Detroit, succeeding Adolph 
Teichert, Jr., of Sacramento, and Glenway 
W. Maxon, of Dayton, Ohio, as vice-presi 
dent 

There was a record attendance of about 
1,500 


Mid-Winter Building 
Record Is Reported 


A MID-WINTER BUILDING record is assured 
by a less-than-seasonal decline in construc 
tion activity during February, according to 
a joint announcement of the Construction 
Division of the Department of Commerce 
and the Labor Department’s Bureau of La 
bor Statistics. Though the total value of 
new construction put in place in February, 
amounting to more than $1.4 billion, was 
off 5 percent from January, it was 21 percent 
above the total for February last year. 

In terms of physical volume, as well as in 
dollars spent, the amount of new construc 
tion put in place during the past four months 
surpasses all previous mid-winter construc 
tion records, including war construction in 
the winter of 1941-1942, the two depart 
ments declare. A major share of this con 
struction activity is attributed to home 
building, exclusive of farms. Private resi 
dential building, totaling $600 million in 
February and accounting for more than 
half the total private outlay for new con 
struction, was 50 percent above a year ago 

Privately financed construction during 
the month reached $1,078 million, an in 
crease of about 19 percent over the total for 
February 1949, despite a substantial drop 
over the year in industrial building and some 
falling-off in commercial and public utility 
construction. Public construction expendi 
tures this February, placed at $336 million 
represented a decrease of 6 percent from 
January, largely as a result of seasonal de 
cline in highway work. However, all types 
of public construction activity contributed to 
an increase of 26 percent over February 1949 
in the total public construction volume 


Contract Given for 


Leeward Islands Work 


WorK ON A $3,000,000 hotel and resort 
development in the Leeward Islands will get 
under way shortly, following the recent 
award of a design and construction contract 
to Hutchings & Milani, Ltd., and Bermuda 
Caribbean Consultants, Ltd., Hamilton, 
Bermuda, according to an announcement 
from L. C. Milani, Jun. ASCE, president of 
the two firms 
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Huge Wooden Pipe Serves 


Power Project 





SPECTACULAR WOOD PIPE installation, 
recently completed for California Oregon 
Power Co. between Medford and Yamsey, 
Ore., will divert water from Umpqua River 
for power development. Installation, con- 
sisting of 1,700 lin ft of continuous stave 
wood pipe, with inside diameter of 12 ft, is 
built largely on curves. To withstand high 
pressures, steel bands in two sections, con- 
nected with malleable iron pipe shoes, en- 
circle and hold wood staves. Prefabricated 
at Los Angeles plant of Santa Fe Tank & 
Tower Co., pipeline was shipped in knocked- 
down form to site by rail and truck. Cost of 
construction and installation was about 
$165,000. 





Aluminum Bucket Stands Up 


in Heavy Excavating 





EXCELLENT RESULTS OBTAINED with 
aluminum excavator bucket in construc- 
tion of new London Airport are reported in 
“Aluminum News.” Fabricated from alum- 
inum with steel lip plate, */;-cu yd bucket 
handled more than 108,000 cu yd of sand dur- 
ing 14-month period, outlasting four new steel 
buckets. This record is attributed to light 
weight of aluminum bucket, which permitted 
it to strike ground lightly and to withstand 
heavy work with less shock. Photo courtesy 
of “Light Metals.” 


68 








Navy Civil Engineer Officers Urged to Take Part 
in Society Affairs 


IN HIS MESSAGE to the officers of the Civil 
Engineer Corps of the Navy, upon his ap- 
pointment as chief of the Bureau of Yards 
and Docks, Rear Admiral Joseph F. Jelley 
M. ASCE, said in part: 

“I am particularly concerned that we 
maintain and encourage by every means 
possible the fine Reserve organization that 
has been developed since the war. To these 
Reserves, I say: the Bureau of Yards and 
Docks will neglect no opportunity to make 
your active participation in the Reserve 
program both interesting and profitable. 

“The Civil Engineer Corps is a young 
Corps. Approximately 45 percent of its 
officers are 30 years old or less. During the 
past few years we have been able to permit 
many of our officers to take special profes- 
sional and technical training at service 
schools and civilian colleges. I have every 
expectation that we will be able to continue 
such training and even expand it as funds 
permit. 

*‘Maintenance of the highest engineering 
standards continues to be of paramount im- 
portance, but the full professional develop- 
ment of our officers requires that they be as- 
signed to billets which are more adminis- 
trative than technical. The small size of the 
Corps demands officers who are adminis- 


Building Research Program 
ls Announced by BRAB 


FORMATION OF INITIAL plans for the Build- 
ing Research Advisory Board, recently set 
up in the Division of Engineering and Indus- 
trial Research of the National Research 
Council, is announced by William H 
Scheick, newly appointed executive director 
BRAB was established about a year ago at 
the request of the building industry to serve 
as a clearing house for information on build 
ing research and to stimulate additional re 
search into promising, but neglected, fields 
of interest to the construction industry. 

Mr. Scheick listed the following six spe 
cific projects that will be started immedi 
ately: 

1. A survey to determine the urgent 
problems in the building industry suscepti 
ble to solution by research. This informa 
tion will be sought by a canvass of research 
agencies, trade and professional organiza 
tions, and technical and research personnel 
in the industry. 

2. A series of research correlation con- 
ferences to explore and evaluate subjects, 
review accomplishments, and chart future 
action. 

3. Initiation of a detailed and long-term 
analysis of a “master outline” of building 
research and related fields to clarify the 
present picture. 

4. Encouragement of government agen 
cies concerned with building research to 
avail themselves of the advisory services of 
BRAB 

5. Cooperation with builders’ and con 
tractors’ organizations to promote field 
tests and demonstrations of research results 


trators and leaders as well as competent 
engineers 

“This broadening of experience and pro- 
fessional development also can be helped 
along by joining national professional socie- 
ties. Every Civil Engineer Corps officer, 
Regular or Reserve, should be a member of 
the American Society of Civil Engineers: 
or, if his basic engineering degree is in an- 
other line, the appropriate national engi 
neering society. I also would recommend 
membership in the Society of American 
Military Engineers, as a means of under- 
standing more clearly the problems and the 
accomplishments of the engineering 
branches of the other services. There are 
other very worth-while national professional 
societies specializing in various phases of 
engineering. In short, I urge you to take 
advantage of membership in any engineer- 
ing or military society which will give you a 
broader view of your work and give you the 
opportunity to exchange ideas with other 
engineers and your fellow officers in the De 
partment of Defense. Participation in 
society affairs, preparation of technica! 
papers and other society activities will en 
hance the fine reputation the Corps and 
Bureau enjoy in the engineering profes 
sion.” 


as a method of speeding up the practical 
application of technological advances. 

6. Development of an effective program 
of publication and information. 

These activities, to be carried on simul- 
taneously, will form the basis of a five-year 
program that will be expanded further as 
additional funds and personnel become 
available 


Two Concrete Pipe 
Organizations Affiliate 


EXPANSION OF THE activities of the con- 
crete pipe industry by recent formation of 
the American Concrete Pressure Pipe Asso- 
ciation, a non-profit corporation organized 
to promote the interests of the concrete 
pressure pipe industry, and its affiliation 
with the 43-year-old American Concrete 
Pipe Association, which has devoted itself 
mainly to concrete sewer and culvert pipe 
and concrete irrigation and drain tile promo- 
tion, is announced. Affiliation of the two 
groups was effected at the recent three-day 
convention of the concrete pipe industry 
held in San Francisco. 

The two concrete pipe associations will 
coordinate their activities as members of a 
joint affiliating organization called Concrete 
Pipe Associations, Inc., under the direction 
of Howard F. Peckworth, M. ASCE, who 
will be managing director of all three organi- 
zations. Headquarters of the associations 
will be 228 North La Salle Street, Chicago, 
Ill. 
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Modern Buildings of the Future 
will be Fabricated by Arc Welding 


& 


Building 


designed by Sessions Engineering Company 


pounds per square foot Ui 


By E. O. SESSIONS 
Sessions Engineering Co. 


Chicago, Illinois 


7! have frequently submitted our 

‘ continuous-beam rigid-frame 
welded designs along with alternate riv- 
eted designs to fabricators for comparative 
bids. Where the fabricator has had pre- 
vious experience with welding of frame 
members, the bids for the welded designs 
have been similar or lower than for 
riveted designs. 

Potential savings in the cost of fabri- 
cating structural members plus greater 
speed in the erection of buildings are 
two fundamental reasons why there will 
be a noticeable trend toward the welding 
of new buildings in the future. The con- 


struction industry, at present, is under- 


GET 
THE FACTS 


RL Se PS ee OE MEET 
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going a gradual change in its basic con- 
cepts of structural design. When the 
present “growing pains” have been 
remedied, it is our belief that the greater 
percentage of industrial plants and multi- 
story buildings will be designed and 


erected by arc welding. 


Our opinion results from 35 years ex- 
perience in designing many different 
types of structures. Since 1934, however, 
we have specialized in engineering prin- 
cipally two types of industrial buildings, 
the welded rigid frame design and, 
where this has not been feasible, rein- 


forced concrete design. 


Upon casual observation of practically 
any riveted building framework, it be- 
comes evident that there is an obvious 


excess of material and work required for 


Write for Studies In Structural Are Welding 
THE LINCOLN ELECTRIC COMPANY 


Dept. 141, Cleveiand 1, Ohio 


, 


for the David Bradley Manufacturing Works of Sears, Roebuck and Company at Kankakee, Illinois 
1/l welded design permitted an unusually low steel weight of 64% 
area, a saving of two to four pounds per square foot over standard riveted practice. 


this type of construction. Most riveted 
designs have deep trusses, small bays 
and are generally cluttered with rein- 
forcing members, angles and plates. 
Welded designs, on the other hand, 
need only simple angles and butt plates 
welded to beams or columns with fast 
downhand arc welding techniques dur- 


ing shop fabrication. 


As progressive architects and engi- 
neers become more experienced with 
welded structural designs, building spe- 
cifications will insist on this type of con- 
struction rather than permit the choice 
of an alternate construction. While it 
requires more hours of designing time to 
turn out a properly designed welded struc- 
ture, from our experience at least, the 


results more than justify the added effort. 





Sales Offices and Field Service Shops in All Principal Cities 
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Monongahela River Bridge to Expedite Turnpike Traffic 





SUBSTRUCTURE FOR NEW 2,000-ft, four-lane highway bridge across Monongahela River 
at Belle Vernon, Pa., was recently completed by Dravo Corp., Pittsburgh. Key project in 
Pennsylvania Highway Department's program to link Pennsylvania Turnpike at New Stanton 
with U.S. Route 40 at Washington, Pa., bridge will replace outmoded span, shown at right, 
and enable traffic between Ohio and the Turnpike to bypass Pittsburgh. Pennsylvania 
Highway Department is currently opening bids for erection of steel arch cantilever-type 
superstructure on these foundations, with construction scheduled to start this spring. Both 
substructure and superstructure were designed by L. A. Porter, bridge engineer for de- 
partment, and construction of both is under L. J. Curran, district engineer at Uniontown. 
Dravo engineers on substructure project, which involved construction of eleven concrete 
piers, four of them in the river, and of large concrete abutments on each side, were B. N. 
Parker and R. B. Howard. Contract price of substructure project was $2,087,000. 








R. Robinson Rowe, M. ASCE 


‘FUNNY THING,”’ MUSED the Professor 
“T just caught Joe Kerr chuckling to himself 
and thot he had the answer to the canox 
problem, but he said, ‘No, the canoe just 
reminded me of my first watch on a tin can 
when I was in the Navy and they sent me 
out to read the tide gage. I spent an hour 
on the witch-hunt and five bucks for the 
cigars afterwards. I was laughing to think 
that tide gages are standard equipment on 
battlewagons now.’ Maybe Guest Professor 
Frack can get Joe to think about canoes 
igain.”” 

“T'll try, Noah. Joe, if you haven't the 
inswer, will you tell us why?”’ 

“I don’t know why. After the rac 
course was corrected to 12 furlongs, the 
problem reduced to the four continued 
equations 
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2p + pP+ev 


in which x was the time Ben was bare 
headed, v was the velocity of the river, p was 
the incremental velocity per paddle, and a 
ind 6 were distances from starting buoy to 
the buoys where Ben lost his bonnet and 
Bill broke his paddle, all in units of minutes 
ind furlongs. But there are five unknowns, 
and I don’t seem able to use the facts that 
a and } are integers and a > 6.” 

“I did,” bragged Ken Bridgewater, ‘‘and 
found a = 9,6 = 11, p = 0.5, 0 = 0.6 and 
the answer x = 15 min.” 

“Hocus pocus,”’ scoffed Cal Klater. ‘“‘Joe 
and Ken were paying too much attention to 
the race to see what was happening to the 
hat. One canoe moved away from it for 5 
min and returned at half speed, which took 
10 min more; total, 15 min. All the rest of 
the data was hocum.”’ 

“Exactly,” said Professor Frack. ‘It’s 
the simplest kind of relativity, typical of 
boat teasers—hard if you watch the race 
from the shore, but easy if you drift with the 
stream. The hocum included an easy but 
distracting diophantine minor theme.” 

“Which many preferred,’’ added Profes 
sor Neare, “altho just as many bragged of 
solving by mental arithmetic and one contrib- 
uted a neat figure of space-time vectors 
rhe latter is Guest Professor Jenney, who 


has a new trick up his sleeve for our new 
problem. Dick likes easy ones and hard 
ones, so be ready for anything.”’ 

“All are easy after they are done, Noah 
This one is medium, so I won't hide it be 
hind a lot of hocum. I simply want to know 
the distance between two points inside a 
triangle. One point is distant 11, 14 and 19 
cubits, respectively, from the 3 vertices; 
the other is at once equidistant from the 3 
vertices and also from the 3 sides. If it's 
any easier, you can work it in varas instead 
of cubits.” 


[There was a surprising number of Joe 
Kerrs who sent incomplete ‘‘insoluble’’ equa- 
tions and probably a surprising number who 
didn't. Kens and Cals were: Guest Professor 
Richard Jenney, Anne Othernut (J. Charles 
Rathbun), Parker Piper (Julian Hinds), Ed 
C. Holt, Jr., G. Nyuss (Robert M. Dodds), 
Guy C. Thatcher, John L. (Stoop) Nagle 
King Burghardt, E. P. (Eepee) Goodrich, 
Abbot A. Sackheim and Robert W. Woodbury 
Guest Professor for the canoe race was J. L 
Frack. Also acknowledged are solutions by 
Abraham Bodenstein and Robert H. Cummings 
for the December problems. | 


+ 


Steel Capacity of U. S. Exceeds 
Output of Rest of World 


THE STEEL CAPACITY of the United States, 
now closely approaching 100,000,000 tons a 
year, exceeded by about 11,000,000 tons the 
combined output of all the rest of the world 
last year, according to the American Insti- 
tute of Iron and Steel Construction. An 
nouncing the results of its latest annual 
capacity survey, the Institute states that a 
capacity increase of 3,271,870 tons was 
achieved by steel companies during 1949 as 
the result of costly programs of expansion 
and improvement 

With last year’s large increase, the indus- 
try has raised its total capacity nearly 
18,000,000 tons, about 22 percent, since 
1940. To support this great increase in 
steel-making capacity, there has been a cor- 
responding rise in other productive facilities 
of the industry, such as blast furnace and 
coke oven capacity. A number of new roll 
ing mills have also been added and other fin 
ishing facilities improved 


USBR to Request Bids on 


Several Construction Projects 


ANNOUNCEMENT THAT BID calls may soon 
be expected on several Far Western con- 
struction projects is made by the Bureau of 
Reclamation. Developments on which con 
tractors will be asked to bid include the Gila 
Project near Wellton, Ariz., where construc- 
tion of a 30-mile-long concrete-lined section 
of Mohawk Canal, is required. The capac 
ity of the canal will be 900 cfs, and the 
project will involve construction of 13 miles 
of protective and diversion dikes and outlet 
control structures. Time allowed for com 
pletion will be 750 days. Early reconstruc 
tion of the Gila Valley Canal Desilting Ba- 
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sin, at the Arizona end of Imperial Dam 
near Yuma, will constitute another early 
Gila Project job 

On the Central Valley Project, near Lind- 
say, Calif., bid calls will soon be issued for 
construction of 69 miles of concrete pipe 
lines for the Lindmore Irrigation District 
on the Friant-Kern Canal distribution sys 
tem The 12- to 48-in.-dia pipeline is to 


NEW \N 





[PO ACQUAINT GRADUATE students with the 
materials of construction the Newark 
College of Engineering is giving a coor- 
dinated course on Materials of Engineering 
Construction, which will be required of all 
candidates for the master’s degree in civil, 
chemical, electrical, and mechanical engi 
neering. The course coordinates the ma 
terials entering into engineering structures, 
machinery, and equipment from the view 
point of service as a function of variation of 
chemical composition, mechanical processing 
and fabrication, thermal processing, pro 
tection against deterioration and corrosion, 
as well as adaptation to special services 


THE RELATIONSHIP OF the engineer to 
conservation was featured at an all-day con- 
ference conducted by the Federation of En- 
gineering Societies at Drexel Institute of 
Technology, Philadelphia. Speakers on the 
program, marking the first anniversary of 
the founding of the organization, included 
Dr. Clarence C. Cottam, assistant director, 
Fish and Wildlife Service, U.S. Department 
of the Interior; George Schobinger, vice 
president, Day & Zimmermann, Inc.; Dr 
Edward H. Graham, chief, Biology Divi 
sion, U.S. Soil Conservation Department; 
Rudolph Diffenbach, coordinator, River 
Basin Studies, Department of the Interior; 
Samuel J. Leonard, Assoc. M. ASCE, pro 
fessor of civil engineering, Drexel; and The 
odore Davis, senior in the college of engi 
neering at Drexel. Admiral Luis de Florez, 
U.S.N. Retired, inventor and consulting 
engineer, addressed the group on the need 
for ingenuity, common sense, and the cre 
ative spirit in engineering 


Tue UNIVERSITY OF Kansas School of 
Engineering and Architecture recently was 
host to the first Soil Mechanics and Founda 
tion Engineering Conference to be held in 
the state. Almost 150 engineers from Kan 
sas, Nebraska, and Missouri registered for 
the all-day program, which included studies 
of soil mechanics in highway construction 
and on foundations and embankments 
T. F. McMahon, assistant professor of civil 
engineering, was chairman of the conference, 
and G. W. Bradshaw, Assoc. M. ASCE, 
chairman of the department, presided 


UNDER A SPECIAL grant from the Research 
Corporation of New York, the hydraulics 
division of the Massachusetts Institute of 





operate under a 20-ft head. About 400 days 
will be allowed for completion 

At Grand Coulee Dam, part of the Colum- 
bia Basin Project, construction of numerous 
buildings and utilities is contempated. Pro- 
posed projects include a 120 by 230-ft rein- 
forced concrete machine shop, warehouses, 
and a central heating plant. Time allowed 
for completion will be 420 days. 


Technology civil engineering department is 
studying possible applications of so-called 
analog computers to make hydraulic engi- 
neering predictions faster and more accu- 
rate. Out of the work, one of a number of 
basic engineering research studies in progress 
at MIT in the field of hydrodynamics, may 
come new ways of predicting accurately and 
rapidly the behavior of water in all kinds of 
complicated systems, according to Dr. Ar- 
thur T. Ippen, M. ASCE, professor of hy- 
draulics. Use of the computers, for instance, 
can give immediate solutions to various flow 
problems 


AVAILABILITY OF TEN fellowships in 
traffic engineering for the academic year 
1950-1951 is announced by the Yale Uni- 
versity Bureau of Highway Traffic. These 
awards, which are open to engineering 
graduates of accredited colleges, are made 
possible through grants from the Automo- 
tive Safety Foundation and American Tran- 
sit Association. Information regarding the 
fellowships, which have an approximate 
value of $1,400 each, may be obtained by 
writing to the Director, Bureau of Highway 
Traffic, Yale University, Strathcona Hall, 
New Haven 11, Conn 





A JOINT INVESTIGATION to determine the 
degree to which salt water has encroached 
upon fresh water supplies along the Atlan- 
tic Coast and Delaware Bay will be con- 
ducted at the University of Delaware. Co- 
operating organizations are the University, 
the Agricultural Experiment Station, the 
Delaware State Highway Department, and 
the U. S. Geological Survey. 

A SUMMER PROGRAM of graduate work 
leading to an advanced degree in irrigation 
engineering will be available at Colorado 
A. & M. College. The programs offered in 
the two four-week summer terms will cen- 
ter around visiting lecturers of outstanding 
reputation in the field of irrigation science 
and special seminars on selected subjects 
Requirements for enrolling are a bachelor’s 
degree in civil engineering or successful 
completion of certain civil engineering 
courses, in addition to a degree in any other 
engineering field. For application blanks 
and further information address the Dean 
of Engineering, Colorado A. & M. College, 
Irrigation Institute, Fort Collins, Colo. 

STEVENS INSTITUTE OF Technology is 
among the first engineering colleges in the 
country to offer a full-term course in pre- 
stressed concrete. The course, which starts 
with the spring semester, will be conducted 
by John E. Brett, Jun. ASCE, of the de 
partment of civil engineering. In addition 
to principles and methods of prestressing, 
the course will include laboratory studies of 
the properties of concrete and steel; the 
theory and design of simple and continuous 
beams, pipes and tanks; comparative de 
sign problems in reinforced concrete and in 
prestressed concrete; construction pro 
cedures; and the problem of cost. 





University of Tennessee Dedicates Engineering Center 





ENGINEERING INTERESTS OF ENTIRE COMMUNITY will be served by $994,000 engineer- 
ing center dedicated by University of Tennessee College of Engineering on March 6. Con- 
sisting of two parallel sections connected by thick transverse section that encloses parking 
court, the 89-room structure will house civil and industrial engineering teaching and research 
work, administrative offices, cooperative training, extension courses, and professional 
society activities. Named Perkins Hall in honor of the late Dr. Charles A. Perkins, long-time 
member of engineering faculty, building was designed by engineering staff under direction 


of commercial architect. 
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eel; the 
ntinuous curacy over an indefinite period turning to aluminum for a major advantage, even as compared 
itive de of years despite all so rts of group of components. And since with sand cast aluminum, due to 
e and in weather and climatic conditions aluminum has been picked to ful- the thin, uniform wall section 
on pro __heat, sub-zero temperatures, fill the physical and mechanical which is practical by die casting. 
dampness, dust or salt-saturated needs of these surveyor’s tran- This pioneering instrument 
atmospheres. sits, it is not surprising that sev- builder has used aluminum die 
Second, it must withstand eral of the most important parts castings wherever possible ; this 
rough usage. This is outdoor are being produced most eco- is one of the few production 
equipment subjected to impact nomically by die casting. short cuts possible in a manu- 
fer and abrasion. Die cast aluminum parts in- facturing operation character- 
The third requirement — ne clude the truss standard, tele- ized by extensive machining, 
less important than the other scope housing and leveling spi- _ finishing and assembling opera- 
two to the surveyor who carries der, as well as rod targets and tions within close tolerances. 
the transit around all day long tripod clamps.Aluminum alloys This company has maintained 
—is lightness. used for these transits have #its leadership in the field of en- 
The combination of accuracy greater stability and rigidity gineering and other types of in- 



















struments by @ willingness to 
investigate and introduce into 
their production line the new 
materials and methods made 
available by technological ad- 


and ruggedness could be secured than bronze. In addition, the 
by constructing the transit of die casting process permits uni- 
heavy-sectioned castings, forg- tary construction of the mount- 


ings or fabrications in steel or ing frame, contributing further 
bronze, extensively machined to rigidity. 

















































and elaborately assembled. This From the point of view of vance. The excellent reputation 
choice of materials would, how- weight reduction, aluminum die of this company’s instruments 
ever, fail to include one signifi- castings have permitted a 25 during the past century is suf- 
cant feature—lightness. percent decrease in total weight, ficient testimony for the relia- 
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William Denham Barry (M. °49) vic« 


president and manager of the Austin 
Brothers Steel Co., Dallas, Tex., died on 
February 5. Mr. Barry, who was 51, spent 
his career with the steel company A 


graduate of the University of Texas College 
of Engineering, he held membership in Tau 
Beta Pi, honorary engineering fraternity. 
He was a veteran of World War I. 

Lucius Tullius Berthe (M. '19) president 
of the Berthe Engineering Co., Charleston, 
Mo., died on January 5 He was 73 Mr 
Berthe had been in practice in Charleston 
specializing in drainage 
educated 


for over 40) years, 
ind flood control work He was 
it Purdue University 
Friedrich Bleich (M. ‘43 
the New York City 
Frankland & Lienhard, died suddenly on 
A graduate of 


issociated with 
consulting firm of 
February 17, at the age of 71 
the Technical University of Vienna and con 
sultant in Vienna until 1938, Dr 
responsible for the design of many notabk 


Bleich was 


Coming to this country in 1941, 
issociated with Albert Kahn, De 


later was 


bridges 
he was 
troit architect and engineer, and 
engaged in research on the causes of the 
Bridge disaster He had 
issociated with Frankland & Lienhard since 
1947, and at the time of his death was com 


Tacoma been 


pleting a survey on the buckling strength of 
metal structures under the firm’s contract 
with the U.S. Navy He was author of 
four books and numerous papers in the field 
of structural engineering 

Lee West Campbell (M. ‘44 
bridge engineer for the New Mexico Stats 
N. Mex., 
it the age of 


issistant 


Highway Department, Sante Fe, 
died suddenly on January 23, 
50. Except for a brief interval, Mr. Camp 
bell had been in the department since 1923, 
ind had been assistant bridge engineer since 
1926. He had handled many difficult con 
struction problems for the department, and 
had made a special study of the hydrology of 
the area 

Frederick William Cohen (M. ‘02) con 
sulting engineer of Upper Montclair, N. J., 
died in New York City on January 26. He 
was 79 and a graduate of Rensselaer Poly 
technic Institute Mr. Cohen had been 
vice-president of the Metal & Thermit Corp., 
New York City, and earlier in his career was 
with the Pennsylvania Steel Co., at Harris 
burg 

Harry Outen Cole (M. '10) who retired in 
1945 as president of the Cole Bros. Construc 
tion Co., in Morgantown, W. Va., died there 
on February 13, at the age of 75. Mr. Cole 
served on the construction of the Panama 
Canal as assistant engineer in charge of de- 
signs with the Pacific Division; resident en 
gineer on construction; and finally as 
division engineer in charge of Pacific Di- 
vision Later he was with Guggenheim 
Bros. on extensive construction projects in 
South America for the Chile Exploration Co 
and the Braden Copper Co. Returning to 
Morgantown, his native city, in 1921, Mr. 
Cole had been instrumental in the engineer 
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ing and civic development of the region, in 
cluding the current project for development 
of the Monongahela River 

Samuel Forder Crecelius (M. '(i7) retired 
civil engineer of Corpus Christi, Tex., died 
there on July 30, 1949, according to word 
just received by the Society. Mr. Crecelius, 
who was 77, had done notable work in flood 
control as flood control engineer of San An- 
tonio, and project engineer for the Inter 
national Boundary Commission in charge of 
flood control of the Lower Rio Grande 
Valley. He had been city engineer of both 
Laredo and El Paso, Tex., and more recently 
was construction engineer for the Bureau of 
Reclamation on the building’of Caballo and 
Green Mountain dams and the power plant 
near Kremmling, Colo. He served in both 
the Spanish-American War and the First 
World War 

Curt Henry Eiffert (M. '20) until recently 
chief engineer and general manager of the 
Miami Conservancy District, Dayton, Ohio, 
died on February 3, at the age of 66. Mr 
Eiffert was with the District for 35 years, 
retiring January | because of ill health. He 
had been division engineer in charge of river 
channel improvements at Hamilton, Ohio, 
and upon completion of the district's con 
struction program was transferred to Dayton 
He had been chief 
engineer and general manager since 1925 
Mr. Eiffert was a graduate of Cornell Col 
lege, Mt 

Joseph Wilton Ellms (M. ‘13) until re 
cently commissioner of sewage disposal for 
the City of Cleveland, died on February 7, 
at the age of 82. An expert on water puri 
fication, Mr. Ellms had been consultant on 
water and sewage problems for many cities 
He was superintendent of the Cincinnati 
filtration plant for ten years before going to 
Cleveland in 1918 to serve as engineer of 
water purification. Later he was sanitary 
engineer, and from 1937 until his retirement 
last fall commissioner of sewage disposal 
Mr. Ellms was prominent in the work of the 
American Water Works Association and 
other organizations, and had served as chair 
man of committees of the ASCE Sanitary 
Engineering Division. In 1940 he was 
awarded the Rudolph Hering Medal for 
Manual No. 19 on water treatment plant 
design 

William Tefft Haight (M. °45) senior 
bridge engineer for the California Division of 
Highways, Los Angeles, died on February 
26, at the age of 56. A veteran of both 
World Wars, Colonel Haight was engineer 
of the Fourth Air Force in San Francisco in 
the recent war and holder of the War De 
partment’s Legion of Merit. Among engi- 
neering projects he directed in the state was 
work on the San Francisco-Oakland Bay 
Bridge. He was a graduate of City College 
of New York and, at one time, had been with 
the New York and New Jersey highway de- 
partments. 

Aaron Gretzner Levy (M. ’20) chief civil 
engineer in the Utilities Department of the 
City of Cleveland, was fatally stricken in his 
office on February 20 and died a day later. 
Mr. Levy, who was 65, had been in the 
Cleveland municipal service since 1919. 
Earlier he was head of the New Orleans 
water purification division. A veteran of the 
first World War, Mr. Levy was active in the 


iS maintenance engineer 


Vernon, Iowa 
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American Legion and a Mason. He was 4 
graduate of Tulane University. 

Laurence Isley Hewes (M. '19) since 1920) 
chief of the Western Region of the Bureau of 
Public Roads, San Francisco, Calif., died on 
March 2, a day after addressing the 31st 
annual convention of the Associated Gen 
eral Contractors of America Dr. Hewes, 
who was 74, had been 
with the Bureau of 
Public Roads  sinc« 
1911. Distinguished 
as both a mathema 
tician and engineer, 
with degrees from 
Dartmouth College 
and Yale University, 
Dr. Hewes taught in 
several colleges dur 
ing his early career 
He was author of 
several college text 
highway 
engineering and including 
the standard American Highway Practice 
Recently Secretary of Commerce Sawyer 
awarded him a gold medal for meritorious 
service in the Commerce Department 





Laurence I. Hewes 


books on 
mathematics, 


Allan Bruce Lincoln (M. '45) job manager 
for the Mason & Hanger Co., of New York, 
died suddenly on March 8 in Yankton, §S 
Dak., on his way to direct his company’s 
contract on Fort Randall Dam. He was 49 
A graduate of Rutgers University, class of 
1927, Mr. Lincoln was a field engineer for 
the Port of New York Authority on the 
New Jersey approaches. to the George 
Washington Bridge and resident engineer 
on construction of the Lincoln Tunnel 
He had been with Mason & Hanger since 
1939, recently as job manager on building 
the Manhattan section of the Brooklyn 
Battery Tunnel 

Charles Rex Little (Assoc. M. '34) execu 
tive secretary of the Ohio Valley Conserva 
tion and Flood Control Congress, Cincin 
nati, Ohio, died there on January 8. He was 
18. Earlier Mr. Little had been conserva 
tion and flood control engineer for the Mid 
West region of the Portland Cement Asso 
ciation, and during the war served 
officer in the Field Artillery. He was a 
graduate of Purdue University 

Francis Conover McMillan (M. '28) for 
the past 30 years engineer for the Los An 
geles County Flood Control District, died at 
his home in Little Rock, Calif., on February 
25. He was 67. A veteran of World War I 
and major in the Army Engineer Reserve, 
Mr. McMillan had been active in the Ameri 
can Legion and was past commander of the 
East Pasadena post. 

Clarence Edmund Seage (Assoc. M. ‘14 
consulting engineer of San Francisco, Calif., 
died on February 6, at the age of 61. His 
home was in Oakland. In practice in San 
Francisco for many years, Mr. Seage was en 
gaged on the design of the San Francisco 
Oakland Bay Bridge and other notable 
structures. 

John Edward Stirling Thorpe (Assoc. M 
16) president of the Nantahala Power & 
Light Co., a subsidiary of the Aluminum 
Company of America, died at his home at 
Franklin, N.C., on February 24. He was 62. 
A Britisher by birth, Mr. Thorpe was 

(Continued on page 76) 
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Tunnel 
© olen Erection of arch span. showing falsework and toggle bent. The arch is 93 ft. high, 
uild centerline rib to centerline of tie at mid-span, and provides a vertical clearance of 
aing . 
es 135 ft. at mean high water. 
kl yn 
execu 
wsery 
Cincit ‘ 
a ; @ In erecting the new highway bridge over the 
amare Chesapeake and Delaware Canal at Chesapeake 
e Mid City, Md., the problem was to provide a safe chan- 
Asso nel for navigation during erection. Therefore only 
iS al ‘ 
‘ one falsework bent could be used. American Bridge 
y is . - 
engineers solved this difficulty by an unusual com- 
8) for bination of erection methods, using a falsework 
os An bent at the south side of the canal and ato role bent 
£2 
lied at over the north pier. 
bruary TI . : . , , 
War I his engineering know-how — this wide experi- 
SET VE ence in successfully meeting special situations on Sncieteiih tetiiiengaiensiies 
Ameri jobs of every size and type—is available to you on Philadelphia District of the U.S. Army 
of the ' . : | I; . ; P ll | . | : eli Engineers—consists of a 540 ft. tied 
your own jo Ss, large or smal, t 1rougn our nearest arch span flanked by girder approach 
Contracting ( fice. spons at both ends. Total length be- 
1. ‘14 4 tween abutments—3954 ft. Weight 
Calif of structural steel—5,000 tons. In 
H addition to the fabrication and erec- 
_ tion of the superstructure, American 






Bridge Company furnished the con- 
crete roadway and sidewalk, stairs 
and electric lighting. Parsons, 
Brinckerhoff, Hall & Macdonald, Con- 
sulting Engineers. 
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educated at Johns Hopkins University. In 
1915 he joined an Alcoa subsidiary as resi- 
dent engineer and had served the company 
since in many responsible capacities. In 
1929 he was named to the position he held at 
the time of his death. He was also president 
of the Southeastern Electric Exchange 

Raymond Smith Topper (Assoc. M. '27) 


senior partner in the structural engineering 


and steel contracting firm of Topper & 
Griggs, West Hartford, Conn., died suddenly 
on February 21. He was 58. From 1913 to 
1920 Mr. Topper was with the Maritime 
Bridge Co., and the Nova Scotia Steel & 
Iron Co., Canada, and from the latter year 
to 1923 served as conduct manager for the 
Porcupine Co., steel fabricators of Bridge- 
port, Conn. In 1923, with E. F. Griggs, he 
founded the partnership of Topper & Griggs, 





and for many years was engaged in the de- 
sign and sale of structural materials. 

Lawrence William Wells (M. '06) retired 
consulting engineer of Dallas, Tex., died at 
his home there on October 5, 1949, at the 
age of 82. A graduate of the University of 
Georgia, Mr. Wells was for many years 
general manager of the Texas Midland 
Railroad, with headquarters at Terrell. He 
retired some years ago. 








NEWS OF 


iunree cs. 





Adolph J. Ackerman, director and vice 
president in charge of hydroelectric con 
struction of the Brazilian Technical Services 
and Management Co., Sado Paulo, Brazil, 
has in addition been elected director and 
vice-president in charge of engineering of 
the Canadian-Brazilian Services, Ltd., of 
lroronto, Ontario. Prior to 1948 the latter 
organization operated under the name of 
Canadian and General Finance Co. 


James I. Corbett has become associated 
with the consulting engineering and archi- 
tectural firm of Hitchcock & Estabrook, 
Inc., of Minneapolis, Minn. Mr. Corbett 
served as city engineer of Menominee, 
Mich., for many years. 


Lt. Col. Clarence C. Davis, Corps of Engi 
neers, has been appointed resident engineer 
on the construction of Detroit Dam on the 
North Santiam River, in the Portland, Ore., 
District of the Corps 


George Tongue is now superintendent of 
maintenance and construction with the 
Dallas Railway & Terminal Co., Dallas, 
rex 

Warren C. Taylor, after 40 years of service 
more recently as professor and chairman of 
the department of civil engineering at Union 
College, will retire in June. He will be suc 
ceeded by H. Gilbert Harlow, associate pro- 
fessor of civil engineering, who received his 
master’s degree at Harvard in 1940 


H. R. Oglesby, Jr., was recently appointed 
manager of the Municipal Service Co., con 
tracting engineers of Kansas City, Mo., a 
J. F. Pritchard & Co. subsidiary 


Lawrence Parker, General Services Ad 
ministration engineer, has retired from 
government service. During the war Mr 
Parker designed many shore facilities for 
the Coast Guard 


Willard J. Turnbull, chief of the Soils 
Division of the Waterways Experiment 
Station at Vicksburg, Miss., was among the 
engineers to receive a Corps of Engineers 
award for a joint suggestion on using a 
mixture of mud to secure sub-surface undis 
turbed sand samples. 

James I. Ballard, formerly in the New 
York office of Engineering News-Record, 
has accepted the position of editorial 
director of Western Construction News 
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Walter Samans announces the establish- 
ment of a consulting engineering practice, 
specializing in unfired pressure vessels and 
tanks, under the firm name of Walter 
Samans, with headquarters at 1616 Walnut 
Street, Philadelphia, Pa. 


Thomas H. MacDonald, commissioner of 
public roads, U.S. Bureau of Public Roads, 
Washington, D.C., and Edwin W. James, 
chief of Public Roads’ Inter-American re- 
gional office in Washington, were recently 
presented gold medals by the Commerce De- 
partment in recognition of their outstanding 
achievement in government service. Other 
ASCE members to receive awards are 
Joseph Barnett, chief of Urban Road Branch 
of Public Roads; Carl F. Izzard, chief of 
Hydraulics Branch; and William T. Pryor, 
highway engineer assigned to the division 
engineer in charge of road construction in 
eastern national forests and parks 


J. G. Wright has become a partner in the 
civil engineering firm of Earl & Wright, of 
San Francisco, Calif. Mr. Wright previ 
ously held the title of chief engineer in the 
firm headed by Austin W. Earl. 


Bernard E. Gray, for the past 40 years in 
the construction and maintenance field, has 
been named president of the Asphalt Insti 
tute. 





Chi Epsilon Fraternity 
Honors Society Members 


CHARLES GILMAN Hype and David B. 
Steinman, Members ASCE, were clevated 
to the grade of National Honorary Member 
by Chi Epsilon, honorary civil engineering 
society, at the recent Eleventh Biennial 
Conclave of the organization at Raleigh, 
N.C. In its 28 years of existence the fra- 
ternity has elected only 16 national honor 
ary members, including the two present 
recipients All have been members of 
ASCE 

The fraternity was the guest of North 
Carolina State College, where Ralph E 
Fadum, Assoc. M. ASCE, heads the de 
partment of civil engineering. During the 
two-day program Clarence L. Eckel, M 
ASCE, dean of engineering, University of 
Colorado, was elected President, and Wil- 
lard F. Babcock, Assoc. M. ASCE, assistant 
professor of civil engineering, North Carolina 
State College, Vice-President National 
councillors are Douglas M. Stewart, Roch 
ester, N.Y., businessman; Robert B. B 
Moorman, M. ASCE, professor of civil en 
gineering, University of Missouri, and Har- 
old T. Larsen, M. ASCE, editor of Technical 
Publications, ASCE 


April 1950 * 


Harry C. Vensano, who recently resigned 
as director of public works of San Francisco, 
Calif., after seven 
years of service, has 
resumed practice as a 
civil and structural 
engineer, with offices 
at 320 Market Street, 
San Francisco. Mr 
Vensano has had a 
career of 46 years in 
the design, construc- 
tion, and construc 
tion management 
fields. He will be 
succeeded as director 
of public works by 
Sherman P. Duckel, who has served the 
city for about 23 vears. 


Col. John S. Seybold, for the past three 
years district engineer for the Corps of Engi- 
neers at Garrison, Nebr., has been trans- 
ferred to the Missouri River Division at 
Omaha. 





Harry C. Vensano 


Ross H. Bryan has formed a partnership 
for the practice of structural engineering 
under the firm name of Bryan & Dozier, 
Nashville, Tenn., Mr. Bryan has been 
associated with Marr & Holman of the same 
city. 

Severud-Elstad-Krueger, consulting firm 
of New York City, is successor to the 
firm of Fred N. Severud. 


John D. Argetsinger has gone to Juneau, 
Alaska, where he will head a new office for 
the General Services Administration. For- 
merly, he was district engineer for the 
Community Facilities Services, GSA, at St 
Paul, Minn., and Kansas City, Mo 


J. Wayne Courter has accepted the posi- 
tion of division construction and mainte- 
nance engineer with the Bureau of Public 
Roads at Fort Worth. He previously served 
the Bureau in Austin as district bridge engi- 
neer 

The name of the firm of Caldwell-Scott 
Construction Co., Inc., of Fort Lauderdale, 
Fla., has been changed to Caldwell-Scott 
Engineering and Construction Co., Inc 


ASCE members recently appointed to the 
newly created California State Water Pollu- 
tion Control Board and regional board in- 
clude, Edward Hyatt, ex officio member of 
the State Board; John S. Longwell, chair 
man of the San Francisco Bay Region; 
Ralph Wadsworth, member of the San Fran 
cisco Bay Region; Neal D. Smith, chairman 
of the Central Coastal Region; and Carl M. 
Hoskinson, chairman of the Central Valley 
Region. 


(Continued on page 79) 
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Ask any user...you’ll find them everywhere 


in scores of industries, users of Wickwire Rope have developed an affectionate respect for its 













performance, safety and long life. And, for true economy, they use Wickwire’s WISSCOLAY © 
Preformed. It lasts longer — is easier to cut, splice and install. It's kink-resistant and 
safer to handle. Wickwire Distributors and Rope Engineers, in key cities 
everywhere, are prepared to render prompt service in 
meeting your wire rope needs. Wickwire Rope 


Sales Office and Plant — Palmer, Mass. 


IN THE EAST— Wickwire Spencer Stee! Div. of C. F. &. 
500 Fifth Ave., New York 18, N. Y. 

IN THE ROCKIES—The Colorado Fuel and Iron Corp. 
Continental Oil Bidg., Denver, Colo. 

ON THE WEST COAST—The Californias Wire Cloth Corp 
1080—19th Ave., Ockland 6, C 






LOGGING 


MINING 





TRANSPORTATION 







PETROLEUM 


MANUFACTURING 





MARINE 


CONSTRUCTION 





AE Brotmen 





LOADERS 








\ | 
. 1 
: 


Simplified 


- i 
ay 


Lym 


> 
>» MA Bacher Greene ~ 






’ y* ww, ‘Ove: -~. cosa, ee 4 
D, KINA A mY) EY 44 | My 7 AN vice ate 
AvaaVAVamV.ramels Se 


_ & 





% 
~~ «= 
—— 


Barber-Greene Permanent Conveyors are complete, self-contained, 
standardized units that can be bolted together quickly . . . easily altered 
and moved. Field assembly of miscellaneous pulleys, bearings, and 
dozens of other parts is completely eliminated. The pre-engineered, fac- 
tory-assembled terminals operate at top efficiency . . 
nance expense. 

Prefabrication reduces manufacturing delays . . . permits our sales 
engineers to give you prompt quotations. Standardized construction 
and stocking of principal parts mean quicker delivery. 

Chances are, a B-G system offers possibilities you've never before rea- 
lized. Let us show you how B-G Standardized Conveyors suit your specific 
needs. 


. reduce mainte- 


BARBER-GREENE7Z COMPANY+ AURORA, ILLINOIS — 
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za N 
PERMANENT CONVEYORS PORTABLE CONVEYORS COAL MACHINES BITUMINOUS PLANTS 
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(Continued from page 76) 

Charles S. LeCraw, Jr., previously resi- 
dent traffic engineer of the Eno Foundation 
for highway traffic control, Sangatuck, 
Conn., has joined the Ramp Buildings Corp., 
national consulting organization on the 
planning and development of automotive 
parking facilities, as assistant vice-president, 
with headquarters in New York City. 

Robert M. Angas, Russell H. DeGrove, 
and Richard L. Lampp announce the forma- 
tion of a partnership to engage in the prac- 
tice of civil engineering and surveying under 
the firm name of Robert M. Angas & Asso- 
ciates, with offices at 420 Hildebrandt Build- 
ing, Jacksonville, Fla. 


A. C. Shire, former Washington, D.C., 
consultant, has been appointed chief of the 
Housing Technology Branch of the New 
Housing and Home Finance Agency's 
Division of Housing Research, in Washing- 
ton, D.C. In this capacity, Mr. Shire will 
have charge of all activities in the division 
designed to improve housing construction 
and achieve lower construction costs through 
technological advances. 


Mervin J. Barrick has resigned as district 
sanitary engineer for the Pennsylvania State 
Department of Health at Williamsport. 


Howe & Wise, Houston, Tex., consul- 
tants, have opened a branch office in San An- 
tonio, placing J. R. Spiiler in charge. 


John A. Bitterman, who has been con- 
nected with the Kentucky Department of 
Highways for approximately 27 years, has 
been named director of the recently formed 
Division of Materials and Testing with a 
special laboratory at Frankfort. 


Robert L. Hall, formerly associated with 
Ralph Woolpert Co., consultants, is now with 
the City of Dayton, Ohio, as waterworks en- 
gineer in the Department of Water. 


Clarence B. Shain has resigned as city 
engineer of Pasco, Wash., to open a consult- 
ing office at Olympia. 


Arthur D. Edmonston, since 1945 assistant 
state engineer of California State Depart- 
ment of Public Works, has become state en- 
gineer at Sacramento. From 1927-1945 Mr. 
Edmonston served as principal hydraulic 
engineer and deputy state engineer in charge 
of water investigations and other activities 
of the Division of Water Resources. 


John E. Wiley, connected with the Wy- 
oming State Highway Department for the 
past 17 years, has resigned to accept a 
position as assistant secretary of the Ameri- 
can Association of State Highway Officials. 
Mr. Wiley is credited with the organization 
of four new highway departments. 


Sidney McFarland, who was recently 
awarded the Society’s Daniel Mead Prize for 
Juniors, has been transferred by the 
Bureau of Reclamation from Sacramento, 
Calif., to Washington, D.C. 


G. A. Anderson, previously with the Bram 
well Construction Co., of San Francisco, 
Calif., and the Del E. Webb Construction 
Co., of Emeryville, has been appointed 
manager of Hoffman Development Co., at 
Portland, Ore. 
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Raymond W. Stuck, since 1946 chief of the 
Engineering Division of the Civil Works 
Division of the Office of the Chief of Engi- 
neers, has become chief engineer of the 
Hanford Works of the Atomic Energy Com- 
mission, at Richland, Wash. 


A. F. Ghiglione is now chief engineer of the 
Alaska Road Commission with headquarters 
in Juneau. 

At a recent meeting of the Ohio Section of 
the American Water Works Association the 
George W. Fuller prize was presented to 
W. W. Morehouse, Dayton, Ohio, water 
director, and the Wendell L. LaDue Award 
to Myron Tatlock, of the Ralph Woolpert 
Co., also of Dayton. 


F. S. Godbold, district civil engineer for 
the Humble Oil & Refining Co., has been 
transferred from the organizations 
Opelousas, Tex., gas plant construction dis- 
trict to its London district in the East 
Texas Division. A. H. Behling, junior civil 
engineer, is now at the East Texas Division 
Office, with headquarters at Tyler. Guy F. 
Radley, assistant civil engineer, has been 
transferred to the North Texas Division in 
Wichita Falls. Other transfers include 
Robert F. Wipke in the East Texas Division 
at Tyler, and John E. Buehrig, district civil 
engineer, to the North Texas Division, at 
Winters. 

Fred Scobey, ASCE Vice-President of 
Zone IV, Berkeley, Calif., recently retired 
from the U. S. Department of Agriculture. 
He is an authority in the field of hydraulics 
and has maintained a consulting practice for 
a number of years. 


Kirby V. Jones is in the employ of the 
J. A. Jones Construction Co., of Charlotte, 
N.C., serving as estimator for preparation of 
bids on heavy construction projects. The 
Jones Co. is joint venturer on construction 
of Clark Hill, the Pine Flat, and the 
MeNary dams. 





ASCE Members Elected 
to Water Works Posts 


SEVERAL SOCIETY MEMBERS have been 
elected to the roster of officers of the Ameri- 
can Water Works 
Association foraterm 
beginning at the close 
of the organization's 
annual conference, to 
be held in Philadel- 
phia the end of May, 
and extending to the 
close of the 1951 an- 
nual conference. 

W. Victor Weir, 
M. ASCE, superin- 
tendent and chief en- 
gineer of the St. Louis 
County Water Co., 
and the Missouri Water Co., St. Louis, will 
be president of the association, succeeding 
Dr. A. P. Black. William W. Brush, M. 
ASCE, editor of the Case-Shepperd-Mann 
Publishing Corp., New York City, was re- 
elected treasurer, and Harry E. Jordan, Aff. 
ASCE, of New York City, was reelected 
secretary. 





W. Victor Weir 


April 1950 





Meetings and Conferences 





American Geophysical Union. Head- 
quarters for the 3lst annual meeting of the 
American Geophysical Union are to be in 
Washington, D.C., May 1—4. 


American Society of Mechanical Engi- 
neers. A symposium on turbo-jet anti-icing 
will be presented during the spring meeting 
of the American Society of Mechanical En- 
gineers at the Hotel Statler, in Washington, 
D.C., April 12-14. 


American Society of Tool Engineers. 
New processes and equipment will be dis- 
played during the industrial cost-cutting ex- 
position sponsored by the American Society 
of Tool Engineers in Philadelphia, Pa., 
April 10-14. An economy forum will be 
held at the Academy of Music, Philadel- 
phia, on April 10. 


Midwestern Conference on Fluid Dy- 
namics. Headquarters for the Midwestern 
Conference on Fluid Dynamics will be the 
University of Illinois, Urbana, IIl., on May 5 
and 6. 


New Jersey Society of Professional Engi- 
neers. The 26th annual convention of the 
New Jersey Society of Professional Engi- 
neers will take place at the Essex House in 
Newark, N.J., April 14 and 15. 


Ohio Welding Engineering Conference. 
Economy in design and production is the 
theme of the 11th Ohio State Welding Engi- 
neering Conference, which will be held on 
the campus of the Ohio State University, 
Columbus, April 14-15. 


Process Industries Division Conference. 
The Process Industries Division and the 
Pittsburgh Mechanical Engineering Con- 
ference, sponsored jointly by the Process In- 
dustries Division, and the Pittsburgh section 
of the ASME, with the cooperation of the 
Engineers Society of Western Pennsylvania, 
the Society for the Advancement of Manage- 
ment, and the American Materials Handling 
Society, will be held at the Hotel William 
Penn, Pittsburgh, Pa., April 24-27. 


Producers’ Council, Inc. Recent develop- 
ments in building research will be discussed 
at the spring meeting of the Producers’ 
Council, Inc., national organization of build- 
ing product manufacturers, in Washington, 
D.C., May 9 and 10, to be held concurrently 
with the annual convention of the American 
Institute of Architects. 


Society for Experimental Stress Analysis. 
Various techniques of stress measurement 
will be presented at the Spring meeting of 
the Society for Experimental Stress Analysis, 
at the Statler Hotel, Cleveland, Ohio, May 
25-27. Inquiries should be addressed to the 
Society for Experimental Stress Analysis, 
P.O. Box 168, Cambridge 39, Mass. 


Society of Automotive Engineers. A 
national aeronautic meeting and aircraft en- 
gineering display of the Society of Automo- 
tive Engineers is scheduled for the Hotel 
Statler, New York City, April 17-20. An 
earthmoving industry conference will be 
sponsored by the Central Illinois Section of 
SAE in Peoria, Ill., April 11 and 12. 
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CONTRIBUTION A L’ETruDe pes Pertes pe CHARGE 
Sincutiéres (Publications Scientifiques et Tech 
niques du Ministére de l'Air.) By C. H. Cot- 
tignies Service de Documentation et d'Infor- 
mation Technique de |'Aéronautique, Magasin 
C.T.O., 2 Rue de la Porte-d'Issy, Paris 15*, 1949 
107 pp., illus., diagrs., charts, tables,10'/: X 7 in., 
paper, 420 Frs This publication presents aa 
analysis of fluid flow and loss of head in piping 
systems having abrupt changes of direction or 

Use is made of supersonic nozzles 
to provide a constant, sufficiently high rate of 
flow as a basis for the calculations. The equip 
ment and the characteristics of supersonic flow 
are described in introductory chapters 

Das Cross'SCHE VERFAHREN By W. Dernedde 
and A. Millenhoff. Verlag von Wilhelm Ernst & 
Sohn, Berlin, 1948 107 pp., diagrs., charts 
tables, 9'/« X 6'/:in., paper, 12 DM. This book 
is a German exposition of the Hardy Cross method 
of step-by-step analysis of continuous beams and 
frameworks Literature references to German 
English, and Dutch articles are given 

DurRcHLaAurFTRAGerR, Vor. I. 7th rev. and enlarged 
ed By A. Kleinlogel and A. Haselbach. Verlag 
von Wilhelm Ernst & Sohn, Berlin, 1949. 27 
pp., diagrs., tables, 9'/:X6 in., paper. 20 DM 
Readily usable formulas and numerical tables 
together with detailed theoretical development 
and calculation of all practical common continuous 
girders for any given external and internal stress 
are provided in this book. Emphasis is placed on 
the most frequentiy occurring special types of 


stresses 


cross-section 


EartH Waves (Harvard Monographs in Applied 
Science No. 2.) By L. D. Leet Harvard Uni 
versity Press, Cambridge, Mass.; John Wiley & 
Sons, New York, 1950. 122 pp., diagrs., charts, 
tables, 8'/2x5 in., cloth, $3 Based on a 
course of lectures given in 1946 for the Lowell In 
stitute of Boston, this book presents a compact 
summary of our knowledge about waves in the 
earth Applications in the fields of prosnecting 


for minerals, studying hurricanes, measuring vi 
brations from dynamite blasts, and mapping 
broad earth structures are discussed. Results of 
recent research on types of wave motion, inter- 
pretation of refraction profiles, and microseisms 
are included 


HAVENTECHNIEK, Eerste Internationaal Congress 
held at Antwerp, 16 to 19 June, 1949, Jubileum 
V.LV. 1928-1948 Viaamse Ingenieursverenig- 
ing, Torengebouw VIII, Schoenmarkt 31, Ant- 
werp, Belgium Illus., diagrs., charts, maps, 
tables, 11'/«X9 in., stiff cardboard, 500 Belgian 
Frs. This volume contains 50 of the papers pre- 
sented at the first International Congress on 
Harbor Engineering. The four subject groups in 
cluded are: (1) Harbor works; (2) equipment 
used in harbor work ; (3) treatment for the preser 
vation of perishable plant and animal products 
and (4) safety in harbors. The papers are in 
Dutch, French, or English with abstracts in 
Dutch, English, French, and German 


L'&COULEMENT EN CoNnpDuITEs pes, Ligutpes, Gaz 
et Vapeurs, Les Lois de l'Ecoulement, La 
Mesure des Débits. 2ed. By A. Schlag. Dunod, 
Paris, 1949. 254 pp., illus., diagrs., charts, tables, 
7'/eX5 in., paper, 850 Frs. The flow of liquids 
and gases in pipes and conduits of various cross 
sections is discussed in detail. Resistance to flow 
and pressure-drop calculations are covered, and 
flow meters are described including the measure- 
ment of pulsating flow In addition to the full 
theoretical treatment examples of practical appli- 
cation are given. There is a bibliography 


MATHEMATICS Dictronary. Edited by G. James 
and R. C. James. D. Van Nostrand Co., 
Toronto, New York, London, 1949 432 pp., 
diagrs., tables, 9'/4<X6 in., cloth, $7.50 The 
earlier version of this dictionary covered terms in 
the range beginning with arithmetic and extend- 
ing through the calculus In the new edition 
basic terms have been added for metric differen- 
tial geometry, theory of functions of real and 
complex variables, differential equations, theory 
of groups and of matrices, point-set topology, 
analytic mechanics, theory of potential, and 
statistics. Frequently used formulas appear in 
the context, and an appendix contains basic 
mathematical symbols and useful tables 


Pump Questions AND ANswers. By R. Carter, 
I. J. Karassik and E. F. Wright McGraw-Hill 
Book Co., New York, Toronto, and London, 
1949. 346 pp., illus., diagrs., charts, tables, 
9'/4 X 6 in., cloth, $5. This book covers the 
construction, application, operation, installation, 
and maintenance of pumps. In five major sec 
tions, centrifugal, vertical turbine, regenerative, 
rotary, and reciprocating pumps are dealt with 
separately 


Route SURVEYING By C. F. Meyer Inter- 
national Textbook Co. Scranton, Pa., 1949 
300 pp., illus., diagrs., charts, tables, 7'/« x4! 
in., cloth, 86. Designed as a reference for prac 





ticing civil engineers and as a text for civil engi- 
neering students, this book presents the technica 
principles of the subject and their practical 
applications in curve or earthwork problems 
More than half of the book contains tables set up 
in a form especially useful in route-survey calcu 
lations Short bibliographies are included on 
curve problems in highway design and highway 
surveys ; 


Der) STAHLBETONBAU, WERKsSrorr, BERECHNUNG 
UND GESTALTUNG 7th ed By R. Saliger 
Franz Deuticke, Vienna, 1949. 644 pp., diagrs 
charts, tables, 10 X7 in., paper, 66 Sw. Frs. ; bound 
$15.18. Intended for use both as a textbook for 
civil engineering students and handbook for 
practicing engineers, this book considers the 
materials, calculations and construction principles 
of reinforced concrete. It contains detailed dis 
cussions ranging from the production of concrete 
to the design and construction of bridges and 
buildings. Numerous charts provide useful data 
and a bibliography is included 

STRENGTH OF MarTertats. By B. B. Low. Long- 
mans, Green & Co., London, New York, and 
Toronto, 1949. 231 pp., diagrs., charts, tables, 
8*/, X 5'/:in., cloth, $2.50. Intended for students 
and engineers who want an introductory study, 
this book provides the elementary theory neces- 
sary for solving necessary problems and gives 
explanations of the most important aspects of the 
subject with numerous worked examples. Prob- 
lems for student exercise and their answers are 
included 


TASCHENBUCH FUR BAUINGENIEURE. Edited by F 
Schleicher. Springer-Verlag, Berlin, Géttingen 
and Heidelberg, 1949. 1942 pp., illus., diagrs 
charts, tables, maps, 8X5 in., cloth, 36 DM 
This standard reference work contains the basic 
material used in all branches of civil engineering 
In this corrected version of the 1943 edition, the 
major sections include mathematics, mechanics 
of solids and fluids, strength of materials, con- 
struction materials, measurements, road building, 
railroad construction, soil mechanics, water 
supply, dams, and steel construction 


Tue First TRANSCONTINENTAL RAILROAD. By the 
late John D. Galloway, Hon. M. ASCE. Sim- 
mons-Boardman, New York, 1949 319 pp 
6'/4X9'/, in. cloth, $5. The subtitle might read 
“noted engineer pictures greatest construction 
feat of the nineteenth century.’’ Here is an ex- 
pert's calm story of a heroic contest with nature 
and humanity in the rough. Two railroad giants 
the Central Pacific moving east from Sacramento 
up the steeps of the Sierras and the Union Pacific 
across the plains westward from Omaha vied for 
supremacy, finally meeting at historic Promon- 
tory Point in Utah. For each in turn, Mr. Gallo- 
way reviews the personalities, the surveys and 
the constructicn. Ia this epic the engineer, 
notably Theodore D. Judah, M. ASCE, at the 
west, and Peter A. Dey and Gen. Grenville 
Dodge, Hon. M. ASCE, on the east showed their 
mettle. The first forfeited his life, the second his 
greatest ambition, while the third wrestled every 
odd to a successful conclusion 





More Knowledge of River 
Regimen Theory Needed 


(Continued from page 50) 

of authorized canal discharges, has more 
irrigation than the whole United States, 
and every canal is laden with sediment. 
The vagaries of rivers prevent their exact 
analysis to discover the principles govern 
ing their regimen. Canals, on the other 
hand, are not permitted to meander, and 
their discharges are controlled closely 
Distributing channgls are normally run 
full or else closed 

The highlights of Lacey's regimen the 
ory for the present purpose are 

If the long-term sediment load of a sys- 
tem, irrespective of very considerable 
short-term variations, is fixed, then the 
channels will settle down to a practically 
steady regimen in which 

1. The Froude number in 
depth is fixed 

2. The rate at which gravity dces 
work on the fluid per unit of mass dis 
charge is fixed 


terms of 
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3. The slope depends on the inverse 
sixth root of the discharge. 

These laws control the behavior of 
rivers that build up a flood plain. Their 
detailed application requires some care 
to allow for meandering, variations of dis 
charge and heterogeneity of banks. 
But these practical difficulties do not al- 
ter the fact that the same laws are at 
work in rivers as in canals. 

For simplicity, suppose that the Rio 
Grande was exactly as it was before man’s 
cultivation methods, etc., increased the 
sediment load, and that a dam were built 
across it. The river must deposit a delta 
and cut its way through it. The river 
cannot perpetually run horizontally in 
the delta; it must deposit sediment and 
try to get back to the regimen slope which 
it had for centuries. So, as the delta ad- 
vances, the river keeps trying to get back 
to its old slope, but with the pivotal point 
at the nose of the advancing delta. UIti- 
mately, excluding secondary effects, the 
river must raise the whole of its flood plain 
by the height of the dam. This deposi 
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tion may take centuries, depending on the 
sediment available and the size of the 
valley to be filled, but a couple of decades 
may suffice for a rise of several feet at the 
original lake head. 

On the Indus system, low dams similar 
to that on the All American Canal have 
been built progressively since the 1880's 
The effect on the rivers has been analyzed 
officially and found to be exactly what 
Lacey's law would require; that is, up- 
stream of a dam a river gradually adjusts 
itself parallel to its old slope until the next 
dam upstream is encountered. Were re- 
gimen theory more widely understood I 
feel that the damming of regimen-type 
rivers would not be undertaken as enthu- 
siastically as it is at present. 


T. BLencu, M. ASCE 
Associate Professor of 
Civil Engineering 
University of Alberta 


Edmonton, Alberta, Canada 
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This Pipe Is Long On Economy 


Whether you are designing a pipe line or a plant piping 
layout, economy of installation deserves careful consider- 
ation. Many engineers have found the answer in Armco 
Welded Steel Pipe 


For example, where long 50-foot lengths can be used, 


the pipe that is long on economy. 


you assemble only 106 joints per mile. It also means 
fewer sections to lay. line and join. Joints are made by 
field welding, or with any standard coupling. And with 
Armco Pipe either standard or special fittings come 


welded to runs of straight pipe. At least one pair of 


ARMCO WELDED STEEL PIPE 


flanges is eliminated at every bend. You save time, labor 
and money. 

Another advantage is that you can select exactly what 
you need for the job. Diameters range from 6 to 36 inches 
and wall thicknesses from 9/64- to 1/2-inch. 

Try Armco Welded Steel Pipe wherever you need gas, 
oil or water lines, as well as plant and process piping. 
You'll like its efficiency and economy. Write for complete 
data. Armco Drainage & Metal Products. Inc.. 4340 Curtis 
St.. Middletown, O. Subsidiary of Armco Steel Corporation. 


Export: The Armco International Corporation 


\RMCO 
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New Publications 





Highway Engineering. A new highway 
engineering recruitment booklet, 
Engineering, A Challenge and an Oppor 
tunity, has been published by the American 
Road Builders’ Association as part of its 
drive to assist federal, state, county, and 
local road units in overcoming a serious 
shortage of highway engineers. Prepared by 
the Advancement of Highway Engineering 
Committee of ARBA, the 44-page booklet is 
designed to acquaint college students and 
others with the possibilities and scope of 
highway engineering. The booklet sells for 
50 cents, and reduced prices on lots on 50 or 
more are available, upon application to the 
ARBA, 1319 F Street Northwest, Washing- 
ton 4, D.C. 

Construction Contracts. The nature and 
functions of the construction contract 
bond, and the advantages accruing from the 
bonded contract to owner, architect and en- 
gineer, contractor, subcontractor, and sup 
plier, are discussed in a recent booklet issued 
by the Surety Association of America 
Entitled Construction—-The Bonded Con- 
tract Is the Owner's Protection, the publica- 
tion is being distributed free of charge to the 
construction industry, private owners, public 
awarding officials, colleges, and libraries by 
the Surety Association of America, 60 John 
Street, New York 7, N.Y 

Industrial Water Standards. A recent 
compilation, prepared by the American 
Society for Testing Materials Committee 
D-19 on Industrial Water, assembles in 
convenient form ASTM standard methods 
of sampling, analysis, and testing of indus- 
trial water. Copies of this 142-page publica- 
tion may be obtained from the American 
Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa., at $1.75 each. 

Atomic Energy. New accomplishments in 
the Nation’s long-range program for the 
peacetime development of atomic energy are 
explained in the Seventh Semiannual Re port of 
the Atomic Energy Commission, dated January 
1950. Much of the 228-page publication is 
devoted to developments in the field of re- 
search. Inquiries regarding the publication 
should be addressed to the Government 
Printing Office, Washington 25, D.C 

Waste Disposal. Proceedings of the 
Fourth Industrial Waste Conference, held at 
Purdue University in September 1948, have 
been issued by Purdue University as Exten 
sion Series No. 68 of the Engineering Ex 
tension Department. Inquiries regarding 
the 327-page illustrated publication should 
be sent to the Dean of Engineering, Purdue 
University, Lafayette, Ind 

Relief Wells. Results of an investiga- 
tion, employing sand models, of the phe- 
nomena of underseepage and the use of pres- 
sure relief wells as a means of controlling 
underseepage and sand boils along the lower 
Mississippi River levees are detailed in 
Technical Memorandum No. 3-304, re 
cently issued by the Waterways Experiment 
Station at Vicksburg, Miss. The publica- 
tion, which is entitled Relief Well Systems 

for Dams and Levees on Pervious Founda- 

tions, sells for $1 a copy upon application to 
the Station. 
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Engineering Drawing. The importance 
of engineering drawing to the engineer; 
advances in engineering drawing practice; 
drawing for reproduction; trends in the 
dimensioning of engineering drawings; and 
articles on numerous other phases of the 
subject comprise the December 1949 issue 
of the Ohio State University Engineering 
Experiment Station News. Contributors are 
the alumni and faculty'of the university and 
authors of some of the papers presented be- 
fore the 1949 mid-winter meeting of the 
Engineering Drawing Division of the ASEE 
Single copies may be obtained free of charge 
from the Engineering Experiment Station 
at OSU, Columbus, Ohio. 

Personnel Survey. The Industrial Rela- 
tions Section of the California Institute of 
Technology has recently issued a compre- 
hensive survey of personnel practices in Los 
Angeles County for the benefit of employers. 
Designated Bulletin No. 17, the present 
study is second in a series of industrial sur- 
veys being made by the Institute. Copies, 
priced at $2.50, are available at the Book- 
store of the California Institute of Tech- 
nology, Pasadena 4, Calif. A complemen- 
tary study dealing with personnel practices 
of large employers in Los Angeles County, 
also released by the Industrial Relations 
Section, sells for $1 at the Caltech Book- 
store. 

Timber Preservation. A new format and 
larger page size have been adopted by the 
American Wood Preservers’ Association for 
its 1949 Proceedings. The 600-page volume 
includes all papers and discussions presented 
at the 1949 annual meeting of the organiza- 
tion; wood preservation statistics for 1948, 
collected and compiled by Dr. Henry B. 
Steer, of the U.S. Forest Service; and a list- 
ing of the wood treatment plants in the 
United States. Copies of the Proceedings 
may be purchased from the headquarters 
office of the A.W.P.A., 839 Seventeenth 
Street, N.W., Washington, D.C., at $15 each. 

Soil Research. Papers on agricultural 
soil maps, presented at the 28th annual 
meeting of the Highway Research Board, 
comprise Bulletin No. 22 of the Board. In- 
cluded are ‘‘Use of Agricultural Soil Maps in 
Making Soil Surveys” by L. D. Hicks, chief 
soils engineer for the North Carolina State 
Highways and Public Works Commission; 
“Significance of the soil Survey Report in 
the Selection and Preliminary Assessment of 
Sites for Airplane Landing Strips” by Geof- 
frey B. Bodman, professor of soil physics, 
University of California; and a tabulation 
showing present status of agricultural soil 
mapping in the United States. The bulletin 
may be purchased from the Highway Re- 
search Board, National Research Council, 
Washington 25, D.C., for $1.80 

Snow Surveys. Cooperative snow in- 
vestigations, made in the upper Columbia 
River area in the 1947-1948 water year by 
the Army Corps of Engineers, the Depart- 
ment of Commerce, and the U.S. Weather 
Bureau, are detailed in Technical Report 
No. 20-1, recently issued by the Corps of 
Engineers. Entitled Hydrometeorological 
Log of the Upper Columbia Snow Labora- 

tory, the report is available from the Pro- 
gram Director, Cooperative Snow Investi- 
gations, Corps of Engineers, Oakland 
Army Base, Oakland 14, Calif. 





Structural Fatigue. Investigations of the 
fatigue strength of various materials used 
for the repair of bridge members are re- 
ported by Wilbur M. Wilson, Hon. M. 
ASCE, and W. H. Munse, Jun. ASCE, of 
the University of Illinois research staff, in 
Bulletin Series No. 382 of the University’s 
Engineering Experiment Station. The tests 
described were conducted, under Professor 
Wilson's direction, by the Engineering Ex- 
periment Station in cooperation with the 
U.S. Bureau of Public Roads, the Chicago 
Bridge and Iron Co., the Association of 
American Railroads, and the Bureau of 
Ships of the Navy Department. Copies of 
the bulletin may be purchased from the 
Engineering Experiment Station at the 
University of Illinois, Urbana, III. 


Technical Lettering. A short compre- 
hensive course in technical lettering has been 
made available in a recent publication en- 
titled Technical Lettering Practice by Henry 
C. Spencer and Hiram E. Grant. Though 
the letters are the same as the American 
Standard lettering (ASA Z14.1-1946), they 
are considerably more refined in detail. The 
order of strokes and the proportions of the 
letters have been thoroughly restudied by 
the authors with the aim of simplification. 
The volume may be purchased for $1.35 
from the Macmillan Co., 60 Fifth Avenue, 
New York 11, N.Y. 


Snow and Ice Control. Results of a two- 
year program of research in control of snow 
and ice in cities under 200,000 conducted by 
the Committee on Street Cleaning and 
Snow Removal of the American Public 
Works Association, are outlined in Special 
Report No. 10, which is currently available. 
Copies, priced at $2, may be obtained from 
the APWA, 1313 East 60th Street, Chicago 
37, Ill. A discount of 40 per cent is available 
to APWA members. 


Concrete. A fifth edition of the Bureau 
of Reclamation’s Concrete Manual, prepared 
by its Design and Construction Branch, is 
now available, at $1.75 a copy, from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D.C., or the 
Bureau of Reclamation, Denver, Colo. The 
489-page, pocket-size manual incorporates 
recent construction advances and_tech- 
niques, including instructions on the use of 
air entrainment; data on the occurrence 
and use of pozzolans and their effect on con- 
crete; new information on the occurrence of 
alkali-aggregate reaction in concrete and on 
preventing concrete deterioration; and new 
procedures for concrete repair. 


Highway Economics. Current highway 
needs of the country, assembled as a result 
of inquiries sent last summer to governors 
and highway departments of all the states, 
are outlined in a public print of the Joint 
Committee on the Economic Report, en- 
titled Highways and the Nation's Economy. 
According to the report, correcting the defi- 
ciencies of the present state highway system 
alone will require an expenditure of $23,044,- 
630,320, and an additional $10,400,000,000 
will be needed to bring county and local 
rural roads up to present-day requirements. 
Copies of the print are obtainable from the 
Superintendent of Documents, Government 
Printing Office, Washington 25, D.C. 

(Continued on page 86) 
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Engineered Completely New from the Ground Up 
with Big Tractor Design, Balance and Stamina 


Weight: Speeds: 
10,500 Ibs.— 44” tread 5 forward, to 5.47 m.p.h. 
11,250 Ibs.— 60” tread 1 reverse, to 1.99 m.p.h. 


Horsepower: Engine: 
40.26 drawbar General Motors 2-Cycle Diesel 


Hydraulic Bulldozers and Grade- 
builders (track or engine- mounted 
models) . 

Root Ripper (interchangeable with 
bulldozer or gradebuilder moldboards) . 

Hydraulic ““V"' Snowplows with 
Wings. 


Straight and Angle Blade Hydradozers. 
CTO-SHOVEL with interchange- Land-clearing Blades: alone or in combina- 
attachments for handling a wide variety tion with dirt-moving blades. 
jobs — dirt, material and rock-handling 
s, bucket teeth, bulldozer and angle- 
blades, lift fork, crane hook, trench 
, V-type snowplow, drag bucket, tine fork 
tock fork. Log Carts. Tractor Cranes. 


OT TIED DOWN TO SPECIALIZED DUTY—YET GIVES SPECIAL 


Logging Canopies. 
Winches for construction, logging, oil fields, 
other operations. 





SKID-LOADER with interchangeable racks 
for transporting, loading and unloading pulp- 
wood, logs, stumps, lumber, ties, slabs and 
edgings, slash, mine props and other wood. 


_ gar woo? 


Hydraulic Bulldozers and Dozecasters. 
2-Wheel Hydraulic Scrapers (Hydraulic 
system optional. Scraper can be hooked in 


with bulldozer or Tracto-Shovel hydraulic 
system). 


PERFORMANCE ON EVERY JOB 
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NEW YORK CHICAGO 


” 
8 W. 40th ST. 84 E. RANDOLPH ST. 





Men Available 











ing —Ooeietics 


SERVICE. INC. 


DETROIT ° SAN FRANCISCO 
100 FARNSWORTH AVE. 67 POST ST. 









chusetts Institute of Technology 5 years’ ex 
perience military weather forecasting, 2 years 


Civm ENGINEER M. ASCE 41; MS This placement service is available to river forecasting and hydrologic investigations 
registered; 12 years’ responsible charge various members of the Four Founder Societies. Desires position in meteorological-hydrologic in 
phases of waterways projects; investigations, re If placed as a result of these listings, the vestigations leading to hydraulic design. Prefers 
ports, design coordination and engineering applicant agrees to pay a fee at rates East or Midwest; travel occasionally. C-578 
management Soil and foundation specialist; 4 listed by the service. These rates 
years in Latin America; 5 years teaching. De established to maintain an efficient non- Crvm Enorneer; Jun. ASCE; 27; married 
sires connection with consulting firm, public profit personnel service—are available B.S., M.S. in C.E 2 years’ experience refinery 
agency, or private utility. Will consider teaching upon request. The same rule for pay- construction, varied experience on welded struc 
C-572 ment of fees applies to registrants who tures; a year as overseas aircraft maintenance 

. 5 advertise in these columns. All replies school director in Armed Forces. Desires college 

Civi Enoineer; Jun. ASCE; 31; married should be addressed to the key numbers teaching position for fall term. Desires Kansas 
B.S. in C.E., February 1950, University of I indicated and mailed to the New York Midwest, or Southwest. C-579-264 
linois; 4 years’ experience as marine and steel Office. Please enclose six cents in post- 
window draftsman. Desires work with contract age to cover cost of mailing and return of Crvu. Encrneer; Assoc. M. ASCE; 43; mar 
ing firm Available immediately. C-573 application. A weekly bulletin of engi- ried; professional engineer license, West Virginia 

. . neering positions open is available to and Kentucky; graduate engineer; 18 years’ ex 
e: yf “ee : Rg me! ta ae members of the cooperating societies at perience heavy construction, railroads; presently 
+ {ie oT: moe = cape coca a subscription rate of $3.50 per quarter employed with large eastern railroad but would 
=) years experience as designing engineer, pro or $12 per annum, payable in advance. like to enter another field in which experience is of 


fessor, dean of engineering, chief engineer, execu 

tive member of river commission; both American 
and Chinese experience Specialization hy 

draulic, structural, and railroad engineering 
Location desired United States. C-574 


benefit; will consider any location in continental 


U.S. Available on 2 weeks’ notice. C-580 


Civi. EnGtneerR; Student M. ASCE 25 
single veteran; bachelor’s degree of civil engi 


Srructurat Enoinecr: Assoc. M. ASCE: 31 cre — Goaneneees prefers Middle West neering with structures option from Rensselaer 
college graduate with advanced Gompens: 5 year C-576 Polytechnic Institute, June 1950. Desires career 
‘ ‘ ‘ 5 aS ‘e 
experience in design with consulting engineering Civm Enorveer; Jun. ASCE; 27; married wrist vs yoo cnuiiie cs Te a owe 
firm. Interested in teaching structure theory and veteran; B.S. in C.E., January 1949; 1 year and " — to “nal stateside or loreign atlabie 
design, or research work in the field of structural 4 months drafting room and shop experience in in July. C-5 
engineerin C-575 tructural steel Fluent in Italian, knowledge of . 
. . ; “1 Civi. Enctneer; Jun. ASCE; graduate; mar 


French and Spanish. Desires position as sales en 
gineer or field e 


Crvm Enoineer; Jun. ASCE; married; B.S 


Was rton S . rs S waiew 
ishington State University M University service optional 

of Illinois; 4 years’ experience in reinforced con 

crete building construction in South America Hypravutuic E 
Desires similar employment preferably with con ASCE; married 


ried; veteran; 3 years’ experience with contract 


ngineer Domestic or foreign : 

C-577 ing and engineering firms. Desires position with 
4 contractor in capacity of junior engineer doing 

NGINBER-HyDRULOGIST; Tun either field or office work Prefers Mid-west 

veteran; M.S. in C.E., Massa location. C-582-263C 





BUSINESS OPPORTUNITY 
HIGHGRADE LIMESTONE QUARRY 


FOR SALE 


Located on main line railroad in 
heart of New York State proposed 
construction belt. 


Purchase terms may be 


arranged. 
For details write 
Box B195 


CIVIL ENGINEERING 
33 W. 39th Street 
New York, N. Y. 








Wanted for Executive 
Position in Greece 


...an engineer who knows utilities 


and has keen sense of diplomacy 


An important waterworks organization 
in Greece needs a resident engineer-ex- 
ecutive who combines know-how with 
the ability to get along with European 
diplomats. 


To a man of sufficiently high calibre to 
qualify is offered the position of chief 
executive of this enterprise at a salary 
commensurate with his responsibility. 


Address replies in confidence to Box CE187 
Civil Engineering, 33 West 39th St. 
New York 18, N. Y. 
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Orrick ENGINEER; Assoc. M. ASCE; 37; P.E 
New York, other state licenses quickly M.1.T 
graduate Design, supervision, concrete, steel 
and hydraulics, organization, and administrative 
experience Relations with architects, contrac 
tors and commissions Can supervise designs or 
investigations, reports contract specifications, 


planning scheduling, and contracts Available 
immediately Prefers New York or Southeast 
C-583 


Positions Available 


Crvi. Enorneer, 30-45, experienced in the de 
sign and construction of sewer and water systems 
street improvements, and other municipal im 
provements Must be free to travel Salary 
about $7,000 a year. Headquarters, St. Louis 
Mo. Y-3160-R-6278 


CONSTRUCTION ENGINEERS over 40, for irriga 
tion and allied work Experience desired in 
drainage and reclamation, water supply and flood 
protection, and hydroelectric and harbor engineer 
ing Some administrative experience desirable 
Three-year contract Salary, $1,500 pounds 
sterling a year. Location, Ceylon. Y-3192 


Port ENGIngeeR, 35-50, experienced in design 
and layout of waterfront structures. Some knowl 
edge of Spanish or French desirable. Salary open 
Lecation, New York, N.Y. Y-3302 


TEACHING PERSONNEL a) Assistant or Asso 
ciate Professor in civil engineering, with at least a 
master’s degree and some experience either in 
practice or teaching in the fields of structural en 
gineering and/or applied mechanics, to teach at 
both the undergraduate and graduate levels, and 
do some research in either or both fields. Salary 
open 6) Instructor in civil engineering, prefer 
ably with master’s degree, to teach elementary 
courses in structural engineering and applied 
mechanics. Salary open Graduate Assistant 
in civil engineering in the fields of fluid mechanics 
sanitary engineering, and structural engineering 
Half time will be spent on research and half time 
on graduate work, making it possible to secure 
master's degree in 2 years. Appointments for 9 
months Positions available in the fall semester 
1950. Location, New England Y-3327-R-6285 


ENGINEERS a) Civil Engineer, party chief 
for pipeline location Experience in pipeline 
location and construction, or other route surveys 
and land surveys Free to travel, furnish own 


car and equipment Prefer engineer with his own 
practice who is free to accept temporary work of 
this nature (6) Civil Engineer, to head struc 
tural section for consulting engineer's office 
Some experience in municipal work desirable, but 


not necessary Salary open Location, South 
Y-3336C 

ENGINEERS a) Design and Layout, 6-8 
years experience with conveyors screens 


crushers, and other equipment for handling bulk 
materials encountered in galleries and processing 
of coal, steel, coke, ore, et« Should be able to do 
some steel detailing in connection with structures 
which include sheet steel sheathing 6) Structural 
Engineer, graduate, with Illinois structural engi 
neer’s license, substantial experience with con 
crete and steel (heavy foundations, large and 
heavy tunnels, and industrial steel), to support 
heavy conveying and bulk materials processing 
equipment Must be good enough to act as key 
man and help draftsmen, detailers, and other de 
signers. Location, Illinois. R-6079 


SPECIFICATION REPORTS ENGINEER, over 10 
years’ experience civil engineering field work or 
general office engineering on hydroelectric 
powerhouse construction. Must have knowledge 
of heavy excavations, cofferdams, large concrete 
work, heavy blasting adjacent to installed work as 
encountered on dam and spillway construction 
Should be able to review mechanical, electrical 
structural, and civil engineering specifications 
and prepare properly assembled reports dealing 
with such heavy construction. Salary, $6,000 a 
year. Location, Illinois. R-6190 


DesiGNers (sewers), C.E. or equivalent; up to 
60; 5 years’ or more experience acceptable 
knowledge of drainage areas, sewer sizes and 
methods of calculating, and determining required 
Will make calculations, prepare engineering data 
on intercepting and storm sewer reliefs. Some 
drafting. Salary, $4,800 plus vacation and other 
benefits Location, Indiana R-6216 


ENGINEERS 1) Chief of Engineering Division 
Must be especially good in construction of asphalt 
pavement, curbs and gutters, storm drains, and 
sidewalks. Should be a good locating engineer and 
have at least 5 years’ experience in subdivision 
work Salary, $5,600-$7,500 a year 6) Chief 
Construction Engineer, to be in charge of all in 
spectors of work as outlined above. Must have at 
least 3 years’ experience in subdivision work, one 
of which was in responsible charge Salary 
$4,800-$5,760 a year Chief Design Engineer 
to be in charge of the design department Must be 
a top designer on subdivision work as outlined 
above and be able to assume responsibility of all 
work in the design department. Should be able 
to serve as locating engineer if necessary Salary 
$4.800-$5,760 a year 7) Design Engineers 


Continued on page 86) 
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Now in use on one of 
the largest architectural 
concrete construction 

jobs in the United States 


New architectural and engi- 
neering techniques are being 
pioneered on the Metropolitan 
(Parklabrea) Housing Project in 
Los Angeles. 


VIBER SELECTED...One of the 
five unusual features of this tre- 
mendous project is an effort to 
reduce time, effort and costs in 
concrete placement operations. 
The exclusive use of Viber equip- 
ment on a project that is testing 
new construction methods and 
techniques illustrates the regard 
engineers and construction men 
have for this interchangeable 
line of concrete vibrators. 


VIBER RUBBER TIPS...Viber’s 
development of rubber tips has 
reduced damage to expensive 
forms....an important phase of 
architectural construction costs. 


GOVERNMENT AND RESI- 
DENTIAL HOUSING...The 
vast program of Government 
and residential! housing now in 
planning and process is just one 
of the fields in which Viber plays 
an important roll. 


For further information on the 
complete line of Viber Inter- 





changeable Vibrators, please $40,000,000 Parklabrea Housing Project, 


wire or write Los Angeles 


IBER COMPANY CONCRETE VIBRATORS SINCE 1931 
Dept. 18, 726 South Flower Street, Burbank, California. 
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NOW YOU CAN HAVE YUBA DREDGES 





WITH BUCKETS 27 Cu. Ft. AND LARGER 


One in the series of Yuba 
dredges designed for ex- 
tremely deep digging. 


YUBA Leads in Deep-digging, Big-capacity 
Dredge Design; Can Make Good Delivery 


Today many properties require deep-digging dredges and 
capacity to handle big yardages. To meet these requirements, 
Yuba now is prepared to furnish bucket ladder dredges with 
capacities of 27 cu. ft., or larger, and digging depths from 95 feet 
or less, to 150 feet. We design and build dredges with all bucket 
capacities from the smallest to the largest. 


DESIGNED TO YOUR NEEDS 
Each dredge that Yuba builds is individually designed to 
meet the exact needs of the work to be done; the first considera- 
tion is your operating conditions. Whether your dredge work 
requires ability to handle deep-ground, hard bedrock, clay, 


boulders, levee building, stream control, or any other problem— 
we can help you. 
YUBA COOPERATES WITH YOU 

For 40 years Yuba has pioneered and led 
the field in designing and building dredges 
which are in use today all over the world. 
This worldwide experience is available to 
you. Your operating skill and knowledge of 
your property, plus Yuba’s engineering and 


operating experience, form the winning 
SPESIAL EQUIFHIENT combination that will produce the success- 











BUILT TO ORDER ful dredge for your special requirements. 
Complete steel fabricat- Consult Yuba NOW. No obligation. 
ing, forging and machine Wire or write us today. 
sod veyor tue oon | WUBR MANUFACTURING CO 
Send us your blue prints o 
or specifications for Room 716 , 351 California St., San Francisco 4, California, U.S. A. 

prices. GUDTS { SUES Ganev cco ison voe ve canmecemnet. tomeenee 








CABLES: YUBAMAN, Saw Feancisco - SHAWOARBCO, conoom 
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Must be able to direct draftsmen who will be 
working under him Should have had not less 
than 3 years’ experience in this type of design 
work. Salary, $4,000-$5,280 a year. Location 
East. Y-3218 

Ciry MaANnaGer, 30-45, with extensive ex- 
perience in municipal engineering, city planning, 
public works Must be a good administrator 
Knowledge of Hebrew desirable. Salary, $7,000 
$10,000 a year. Location, foreign. Y-3237 


ENGINEERS a) Structural Designer, 35-50 
civil graduate, with at least 5 years’ design ex- 
perience in industrial type buildings, to design 
structural steel, reinforced concrete and founda 
tions. Y-3252 


SANITARY AND Hyprautic ENGINEER with at 
least 10 years’ experience in the designing of sew- 
age and water systems, sewage-treatment plants, 
water-treatment plants, reservoirs, dams, and 
miscellaneous sanitary and hydraulic municipal 
projects Work also includes investigations 
studies, and reports for coasulting firm. Location, 
Massachusetts. Y-3279 


SUPERINTENDENT of mechanical construction to 
supervise plumbing, heating, and ventilating, and 
other general mechanical construction on new and 
remodeled public and commercial industrial 
buildings Salary open Location, Illinois 
R-6273 

Owner's REPRESENTATIVE INSPECTOR, sub 
stantial experience in general construction, able to 
represent owner in dealing with ccntractors; 
should have kno wledge of specifications, materials 
and acceptable construction from foundation to 
finish and trim (outside and inside), will handle 
owner's interests on construction, to see that 
quality of materials, workmanship and conditions 
conform with requirements. Salary open. Loca 
tion, Illinois. R-6280, 


Recent Grapvate, C.E.; around 30; to con- 
duct research and product development in con- 
nection with concrete block manufacturing 
Salary open. Location, Illinois. R-6281 


DestonerR, C.E.; 35 up; 10 years’ experience 
with sewers, paving streets, roads, parking areas 
ete. Able to draft, design, and write specifications 
with minimum supervision. Requires 2-5 years 
field experience plus 5 years’ or more drafting 
room experience Salary, 3450-8550 a month 
Location, Illinois. R-6288 


TEACHING PERSONNEL 6) Associate or Full 
Professor, civil engineering, specializing in sani 
tary engineering, preferably with a doctor's de 
gree. Salary, $5,000-$6,000 on 9-month basis 

) Assistant Professor of civil engineering to teach 
surveying, analytical mechanics, and strength of 
materials; preferably with M.S. degree. Starting 
salary, about $4,000-$4,500 on 9-month basis 
Location, West. R-6300 


DESIGNER (structural) C.E., up to 45; mini 
mum 5 years’ experience on structural design 
buildings, elevated, surface, and underground 
structures); able to prepare estimates, take-off 
materials, order materials and supervise installa 
tions Will prepare drawings, make computa 
tions, prepare estimates, expedite and engage in 
office and field work Salary, approximately 
$450 a month, plus extensive benefits. Location 
Chicago, Ill. R-6304 


Desicner, C.E., extensive and important ex 
perience designing steel and reinforced concrete 
building structures, etc. Must be able to operate 
independently. Salary open. Location, Chicago 
Il. R-6309 


New Publications 


(Continued from page 82) 

Engineering, Palestine. Among engi- 
neering contributors to the current Technion 
Yearbook, publication of the American 
Technion Society, are Philip Sporn, M 
ASCE, utilities executive, who writes on 
“Prospects in Industrial Application of 
Atomic Energy’; A. E. Barrekette and 
Jacob Feld, Members ASCE, who discuss the 
Jordan Valley Authority Irrigation Project; 
Joseph D. Lewin, M. ASCE, whose subject 
is “Protection of Dams Against Aerial 
Attack’’; and many others. Inquiries con- 
cerning this 256-page handsomely illus- 
trated publication should be addressed to 
the American Technion Society, 154 Nassau 
Street, New York 7, N.Y. 


(Continued on page 88) 
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DRILLED-IN CAISSON CORPORATION 


2 PARK AVENUE, NEW YORK 16, N. Y 
* SPENCER, WHITE & PRENTIS, NEW YORK 
* WESTERN FOUNDATION CO NEW TORK 








WATER SUPPLY DESIGN PROBLEMS 
Development of Thin Aquifers through Stream Infiltration 


In thin aquifers whose thickness is as little as 15 feet, the 
available drawdown is sharply limited. 


Horizontal collectors, which operate with equal mechani- 
cal efficiency regardless of aquifer thickness, are ideally 
suited to obtain infiltrated stream water through thin 
aquifers. Such infiltrated water is free from turbidity and 
pathogenic bacteria and is well suited for industrial and 
municipal use. 
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RANNEY METHOD WATER SUPPLIES, INC. 
RANNEY WATER COLLECTOR CORP. of N. Y. 


Water Supply Engineers and Contractors 
EXECUTIVE & ENGINEERING OFFICES: COLUMBUS, OHIO 














(Continued from page 86) 


Surveying. To aid engineers in the field 
in adjusting surveying transits and wye, 
dumpy and precision tilting levels, two new 
pocket-size booklets have been released by 
W. & L. E. Gurley. Adjustments of tran- 
sits, suggestions on care and maintenance, 
and causes of mechanical and instrumental 
errors and their correction are included in 
Service Booklet ‘‘A,’’ while Booklet ‘“B”’ 
contains similar information on levels. Free 
copies are obtainable from W. & L. E 
Gurley, Troy, N.Y 


House Maintenance and Repair. Up-to- 
date information on the repair and main- 
tenance of houses, based on the results of 
almost 50 years of research and testing, is 
made available in Circular 489 of the Na- 
tional Bureau of Standards. The 209-page 
illustrated publication, entitled Care and 
Repair of the House, may be purchased 
from the Superintendent of Documents, 
U.S. Government Printing Office, Washing- 
ton 25, D.C., at 50 cents a copy 


UNESCO An informal report on 
UNESCO and the U.S. National Commis- 
sion for UNESCO is available in a new 
publication, entitled “UNESCO Today,” 
issued by the Department of State in re- 
sponse to numerous requests for specific in- 
formation. The first section emphasizes 
international aspects of the organization, 
and the second deals with the accomplish- 
ments of UNESCO in the United States 
through the U.S. National Commission 
Teachers, organization leaders, and school 
officials may obtain free copies, upon appli 
cation to the UNESCO Relations Staff, De 
partment of State, Washington 25, D.C 
Copies are on sale to the general public from 
the Superintendent of Documents, Washing 
ton 25, D.C., at 10 cents a copy 


+ 


Proceedings Papers Available 
as Separates 


(Continued from page 57) 


graphs. Comparisons with hypothetical ‘fixed 
rule"’ and “ideal’’ operations are made to de- 
termine the efficiency of the actual operations 
The paper also discusses the effect of tributary 
reservoirs and main-river reservoirs considered 
as groups. (Available June 1.) 


20. Three-Dimensional Displacement Dia- 
grams for Space Frame Structures by Walter 
Worthington Ewell, Jun. ASCE. The Williot- 
Mohr displacement diagram is an invaluable 
aid in the analysis of planar structures— yield- 
ing intrinsically important joint displacements, 
facilitating the construction of influence lines 
for redundant elements, and simplifying the 
calculations of secondary stresses in trusses. 
The space displacement diagram developed in 
this paper determines the movements of space 
frame joints along the three coordinate axes of 
space and lends itself to applications similar to 
those realized with the planar Williot-Mohr 
diagram Three-dimensional displacement 
diagrams are presented for a simple space 
pedestal and for a second-degree indeterminate 
space truss. The graphical examples are 
illustrated progressively in three separate 
phases to clarify all construction principles, in- 
cluding the use of a rotational correction dia- 
gram. (Available June 1. 


Order coupon on page 89. 
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ORDER FOR FORM 


ASCE “PROCEEDINGS” PAPERS 
(See Page 56 for Abstracts) 


1. This form is to be used only by Society mem- 
bers for ordering ProceEpINGs papers, which 
henceforth are to be issued as Separates. Papers 
are to be ordered by serial number. 


2. Any ASCE member may order a total of 25 
copies of papers during the fiscal year ending 
September 30, 1950, without charge. These may 
be duplicates of the same paper, separate papers, or 
a combination of both. 


3. Members accounts will be charged at 25¢ 
each for orders exceeding 25 copies in a fiscal year. 
Charges for excess copies or for subscriptions will 
be included on the 1951 dues bills. 


4. Nonmembers of the Society may order 
copies of PRoceEpINGs papers by letter with re- 
mittance of 50¢ per copy; members of Student 
Chapters 25¢ per copy. 


5. Discussions of each paper with authors clo- 
sure, also will be published as a Separate and must 
be ordered in the same manner as other separates, 
except that no charge will be made for the dis- 
cussions of a paper previously ordered. The order 
form will list available discussions of papers. 
Discussions will be numbered to agree with the 


basic paper. 
SUBSCRIPTIONS 
PROCEEDINGS SEPARATES. _ Standing 


orders for all Separate papers, including discussions, 
may be entered at the following annual rates: 
Members of ASCE, $3.00; members of Student 
Chapters, $5.00; Nonmembers, $10; Libraries, 
$5.00. 

TRANSACTIONS. All PROCEEDINGS pa- 
pers, with discussions, will be included in TRANS- 
ACTIONS. Annual volumes of TRANSACTIONS 
will continue to be available at the currently estab- 
lished annual subscription rates, as follows: 


To Members To Nonmembers 


Leather binding............ $4.00 $18.00 
Cloth binding ...... 3.00 17.00 
Paper binding ...... 2.00 16.00 


For the Use of ASCE Members Only 1950 
PROCEEDINGS PAPERS ORDER FORM 


AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N. Y. 
Enter my order for the Separate PROCEEDINGS papers, 
which I have circled below: 
Paper No. 12345 67 8 9 10 11 12 13 1415 


D-VII 16 17 18 19 20 


If more than one copy of a paper is desired, indicate here 











Name (Please Print) Membership Grade 





Address 








Signature Date 
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LIFT A TRUCKLOAD 


of unscreened sewage 
or drainage... 





every 20 seconds with 
1 ECONOMY SUMP PUMP 


Up to 10,000 gallons of raw domes- 
tic and industrial sewage or drain- 
age can be lifted by one of these 
Economy Sump Pumps every minute! 


From this giant down to the small- 
est basement drainage unit, each 
Economy Sump Pump is engineered 
for low - cost, trouble - free _per- 
formance. Impellers are non-clog- 
ging and will pass unscreened sew- 
age with high efficiency. Eliminat- 
ing screens and the usual screen- 
cleaning shutdowns, these pumps 
are economical in operation... use 
no more power than the ordinary 
strainer type ejector. Installation is 
simple and inexpensive. 


For full details on design advantages and 
patented features, write Dept.BK-4for Bulletin 
No. E345. 





Centrifugal, Axial, and Mixed Flow Pumps 
for all applications, 














Economy Pumps Inc, 





DIVISION OF HAMILTON-THOMAS CORP. 
HAMILTON, OHIO 
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CATALOG DIGESTS 


of ENGINEERING and 
INDUSTRIAL 


Interest 





1 A-D MOTOR GRADER 


Allis-Chalmers Mfg. Co.—A most attractive 32 
page booklet is offered on the AD Motor Grader, 
which possesses increased clearances to handle 
more dirt, a new blade, more power, better trac 
tion, blade range, better operator performance and 
arigid backbone. The booklet contains diagrams, 
descriptions, specifications, graphs, charts and 
features of the various attachments which you 
may need on your job 


2 AERIAL MAPPING 


Aero Service Corporation—offers catalogs or liter- 
ature covering its varied aerial mapping services 
These include aerial photography, topographic 
and planimetric maps from an aerial photographic 
base, precise aerial mosaics, airborne magnetom- 
eter surveys for ore and oil, and both plastic 
and plaster relief maps. Services discussed are 
used in highway design, plant engineering, indus- 
trial development, community planning, geological 
explorations and prospecting for oil or minerals 


3 AIR INLET VALVES 


Simplex Valve & Meter Company—An essential 
booklet is Bulletin 125, for all engineers interested 
in pipe line construction and use It describes 
fully and completely the theory and application of 
Air Inlet (vacuum breaking) valves and discusses 
why these should be installed on all thin-walled 
pipe lines where vacuum conditions might cause 
pipe collapse 


4 ASPHALT CONSTRUCTION 


The Texas Company—Step-by-step descriptions 
of the various types of asphalt construction and 
maintenance for streets, highways and airports are 
offered by two booklets. One of these publica- 
tions is entitled “Road Building with Texaco 
Asphalt by the Pressure Distributor Method.” 
The other is devoted to “ Texaco Asphalt Paving— 
Plant-mixed Types." Useful tables for the road 
builder and instructions for unloading asphalt 
products from railroad tank cars are included in 
this literature, which is offered to interested per- 
sons without charge 


Mail This COU 
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§ AUTOMATIC LINE OILER 


Gardner-Denver Company— Information is avail- 
able on a line oiler that protects against operating 
rock drills or other air-actuated equipment, with- 
out adequate lubrication. Known as the L012 
automatic line oiler, this device shuts off the line 
air automatically when all the oil in the reservoir 
has been used 


6 BLUEPRINT MARKING PENCIL 


American Lead Pencil Co.—New brilliant colors 
in the Venus color pencil line for marking on blue 
or white prints. 54% stronger—sharpens to a 
sharp needle point and holds it 27% greater 
markabilit y—brilliant clear marking—water- 
proof, too! 


7 BORINGS 


Raymond Concrete Pile Co.—A booklet ‘‘Subsoil 
Investigations for Foundations"’ catalog B-2 ex 
plains the reason for subsoil investigations, what 
Gow borings are and how they are made, and 
results obtained. Illustrated are methods for 
making borings and taking samples, and various 
types of rigs in operation 


8 CAST IRON PIPE 


Cast Iron Pipe Research Assoc.—An 87-page 
manual of mechanical joint cast iron pipe and 
fittings, while issued primarily for the gas indus 
try, contains complete data on classes 150 and 
250 pipe and all fittings, increasingly used in 
water works construction 


9 1950 CATALOG BOOKS 
McGraw-Hill Book Co.—Here is a guide to prac 


tical, expert information on many business and 
technical subjects This catalog contains clear 
concise descriptions of more than 2,000 books 
written by leaders of business, industry and re 
search. Get your copy now In it you will find 
an up-to-date listing of books that give you the 
facts—experience—data—you need in solving 
your particular problems 


PON ‘To-day 


EGER See des” one 


| 33 West 39th St., New York 18, N. Y. 


Please have the literature indicated by the circled Catalog Digest numbers 
in the April 1950 issue sent to me without obligation. 
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* There are charges for items Nos. 18, 19, 58, 78, 110, and 114. See Notes 


below these items. 


To receive Literature—Firm Name and your Position must be given. 


PUP NR ev Sdn cect ccsccessc 
Firm Address—Street.........+. 
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NOT GOOD AFTER May 15, 1950, for readers in 
from readers outside of this country. 


accepted to June 30, 1950, 


the U.S., but requests will be 


10 CEMENT GUN 


Cement Gun Company, Inc.—Of considerable in- 
terest to the engineering profession is a 65-page 
booklet, designated as Bulletin 2400, describing 
the cement gun and its applications It covers 
the principal uses of “‘Gunite’’ and is profusely 
illustrated In the last few pages of this bulletin 
are typical specifications for various types of 
“Gunite” work 


11 CENTRIFUGAL PUMPS 


Economy Pumps, Inc.—now has available a re- 
vised catalog of non-clogging centrifugal pumps 
The pumps featured in this catalog are designed 
to pass liquids containing solids from 2 to 10 in 
in diameter; capacities range from 50 to 20,000 
U.S. gal. per min 


12 CHEM-O-FEEDERS 


%Proportioneers, Inc.%— Bulletin describes ap- 
plication of chem-o-feeders for chlorine dioxide, 
hypochlorite, and chemical feeding to municipal 
and private water supplies, sewerage treatment, 
and swimming pools. Exclusive ‘“‘See-Thru” 
reagent heads permitting visible inspection of all 
moving parts in contact with chemical solution, 
corrosion resistance, and ability to operate under 
high pressure are some of the advantages dis- 
cussed 


13 CHLORINE GAS FEEDERS 


Builders-Providence, Inc.—Bulletins 840 Fl, F2 
and F3T describe chlorinizers for metering chlo- 
rine gas and producing chlorine water solutions 
Chlorinizers in both volumetric and gravimetric 
models are available, and may be adapted for 
semi-automatic, program or automatic propor- 
tional operation. Many unique features assure 
safe operation, accurate control and long Tife 
Bulletins show flow diagrams and complete details 
of construction. 


14 COLORBRITE PENCILS 


Eberhard Faber Pencil Co.—An introductory 
offer of one free Colorbrite pencil in choice of 
red, blue, green or yellow color This sensa- 
tionally new and different colored pencil is 
claimed to deposit ‘‘intense color with a feather 
touch.”” Amazing strength guaranteed not 
to break in normal use. Wet-proof, smear-proof 
colors 


15 compressors 


Ingersoll-Rand Co.—-Form 3150 offers detailed 
information on the new electric-driven compres 
sors, designated as XLE. Sizes range from 125 to 
350 hp for continuous full-load service and 2-stage 
compression to 80-125 psi discharge pressures 
Illustrations, diagrams, cycle ratings and data are 
included in the booklet 


16 CONCRETE FORM-TIES 


Richmond Screw Anchor Co., Inc.—Comprised of 
8 sections devoted to the various styles, types and 
sizes of form-tying devices and other accessories 
for concrete construction, the new catalog is an 
extremely informative, fact-packed manual which 
shows by charts, pictures and word descriptions 
the proper selection and use of each of the items in 
the Richmond line. The catalog covers snap-tys, 
tyscrus, hanging systems, screw anchors and bolts, 
inserts and other devices 


17 CONCRETE PIPE 


Lock Joint Pipe Company—Technical and de- 
scriptive data in illustrated pamphlet form de- 
scribing the design, manufacture and installation 
of concrete cylinder pipe, prestressed concrete 
cylinder pipe and subaqueous pipe. Illustrated 
pamphiets and charts explain flow and leakage 
tests, joint designs. Also a booklet tabulating 
the dimensions and weights of sewer and culvert 
pipe 


There are 130 Digest items on 
pages numbered 90 to 104. 
Read all items for the lit- 
erature of interest to you. 


Use This Free Service—Mail The Coupon To-day 
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Lithograpbed on stone by Edward A, Wilson 
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or Take the lid off a busy street in any sizeable city! 
hich 
ms in What will you find? A maze of mains—water, 
olts, 


gas, and sewer mains—many of them cast iron mains 
—some of them in service for generations. Traffic 
shock, earth settlement, or earth disturbance by 
other utilities, are withstood by cast iron pipe 


because of its shock strength, beam strength, and crushing strength. These 


strength factors, plus inherent resistance to corrosion, result in long life and 


economy. U. S. Cast Iron Pipe and Fittings, produced under modern quality- 
controls, are readily availehle in sizes to meet the normal requirements of 
any community. United States Pipe and Foundry Company, General Offices: 


Burlington, New Jersey. Plants and Sales Offices Throughout U. S. A. 
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18 CONCRETE PIPE FOR IRRIGATION AND 
DRAINAGE 


American Concrete Pipe Association— An official 
publication has just been released and is available 
to engineers Contains information on design of 
irrigation pipe lines, construction of irrigation 
pipe lines. methods of irrigating with concrete pipe 
lines and descriptions of various irrigation proj- 


ects. This book is priced at 70¢ 
N.B There is a charge for this book Make 
checks payable to the American Concrete Pipe 


Association 








19 CONCRETE PIPE LINES 


American Concrete Pipe Association—An official 
publication is now available to engineers. Con 
tains information on flow of water in pipe lines, 
constructing pipe lines in open cut, constructing 
pipe lines in tunnels, jacking reinforced concrete 
pipe lines, subaqueous concrete pipe lines, concrete 
pipe sewers, drains, and airport drainage lines 
This book is priced at $2.00 


N.B. There is a charge for this book 
checks payable to the American Concrete 
Association 


Make 
Pipe 


RETURN THE COUPON TODAY FOR IMMEDIATE RESULTS! 


Mathews Modernized Hydrants Set the 
Pace: All working parts contained in replace- 
able barrel + Stuffing box cast integral with 
nozzle section « Head can be turned 360° « 

Replaceable head + Nozzle sections easily 





THE FIREMAN’S FRIEND 








Simple, sound construction 
assures long, troublefree 
service. Only the operating 
thread requires lubrication 
—once a year should be 
enough. 


HYDRANTS 


changed + Nozzle levels raised or lowered 
without excavating «+ Protection case of 
“Sand-Spun" cast iron for extra strength, 
A modern barrel 


makes an old Mathews as good as new. 


toughness, elasticity « 


Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 

Manufacturers of “Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves 


20 CONCRETE VIBRATORS 


Chicago Pneumatic Tool Co.— Bulletin 814 opens 
with a discussion on vibrator selection, design 
development, construction advantages and care 
of equipment. Sectional views, applications, 
features and specifications for pneumatic vibra 
tors for reinforced concrete, as well as pneumatic 
and electric vibrators for mass concrete are 
covered 


21 CONTROLLERS AND LAYOUTS 


Simplex Valve & Meter Company—Bulletin 250 
gives dimensional data on horizontal and vertical 
type controllers and clearance layouts for these 
units when using different type close-off arrange 
ments. Type “S” rate controller for use in efflu 
ent lines from rapid sand type filters. This bulle- 
tin is of essential interest to the filter plant design 
ing engineer 


22 CORE DRILLING MACHINE 

Sprague & Henwood, Inc.—Bulletin No. 185 
describes in detail Model 40-C, a core drilling 
machine The outstanding construction fea 
tures of this new unit are clearly presented and 
ample pictures enable the reader to understand 
better the combinations of power units and 
swivelheads that are available 


23 CORE DRILLING MACHINES 

Sprague & Henwood, Inc.—Bulletin No. 305 
describes four of the more popular models of 
core drilling machines. This publication fur 
nishes a brief description of the various machines 
and emphasizes the outstanding features of each 
Capacities are shown for each drill when using 
the various sizes of standard diamond drill acces 
sories available 


24 CORE DRILLING MACHINES 

Sprague & Henwood, Inc.—Bulletins which de- 
scribe the various core drilling machines in de- 
tail, accessory equipment Bulletin No. 31-F, 
diamond bit Bulletin No. 44-A, and several 
others are compiled in a general catalog that is 
now available for distribution 


25 CORR-PLATE STEEL PILING 


Caine Corr-Plate Piling Co.—Complete descrip- 
tion, specifications and photographs of typical in 
Stallations are included in a new catalog. Corr 
plate steel piling is the strongest piling per Ib 
weight; cold rolled from open hearth steel; eco 
nomical, light in weight; easy to handle, easy to 
drive and pull, and easy to transport (nestable) 
Can be used over and over again. Available in 
standard and inter-locking sections. Used widely 
in excavation and construction of foundations, 
dams, retaining walls, docks, levees, bulkheads, 
sewers, disposal plants, etc. 


26 CRAWLER TRACTOR 


Allis-Chalmers Mfg. Co.—An attractive 24-page 
catalog featuring the HD-5 crawler has been re 
leased. Photographs and cutaway views illus- 
trate the “‘5’s"’ track release mechanism, positive 
sealed truck wheels, and other features which 
simplify maintenance problems and assure longer 
life 


27 CRAWLER TRACTOR 

International Harvester Co.— New features of the 
increased-horsepower International TD-9 Diesel 
crawler tractor are described and illustrated in 
an attractive 2-color mailing folder, designated 
as Form No. A-351-NN Design changes in 
corporated in current production models of the 
International “‘9"’ series 4-cylinder engine have 
raised the tractor’s work capacity by increasing 
the hp at the flywheel and drawbar. Full de 
tails are included in the new mailer 


28 CRAWLER TRACTORS 

International Harvester Co.—Three new, at- 
tractive, profusely illustrated, 24-page catalogs 
describe the new International diesel crawler 
tractors—A-153-MM, the TD-24 of 140 drawbar 
hp; A-179-MM, the TD-18A of 87 drawbar hp; 
A-178-MM, the TD-14A 605 drawbar hp 
Mechanical features and complete specifications 
are presented 


Please remember _ industrial 
literature is costly. It is re- 
quested that you ask only 
for those booklets of par- 
ticular interest to you. 


April 1950 * CIVIL ENGINEERING 








== 
—— 


29 «< 
Austin 
descrit 
and tt 
plants 
or qua 
deliver 
rately 
(prima 
be use 
provid 
the bu 


30 ¢ 
Portla: 
page | 
design 
the w 
about 
mixing 
protec 
subjec 
diagra 
and te 
is free, 
and C 


31 


Perm 
tion a’ 
requir 
saves 

proves 
resist 
which 


32 | 


Cater, 
bookl 
Diesel 
the b« 
effecti 
“time 
featur 
discus 
specifi 


33 | 
The | 
in det 
to col 
mixin 
brief | 
of the 
vanta 


34 
Kinne 
tages, 
and t 
of Ki 
doors 
catak 
as Bu 
clears 
and « 
doors 


Keufl 
illust: 
opera 
comb 
edge, 
unit 
ing t! 


36 


Berg: 
upon 
scribi 
slide 

other 
draft 


37 
Eagl 
their 
gree 


38 


Pern 
ples 

adva 
accu 





cations, 
¢ vibra 
ecumatic 
ete are 


tin 250 
vertical 
these 
rrange 
in efflu 
is bulle 
design 


o 185 
drilling 


Scrip- 
‘al in 
Corr 
er Ib 
eco 
sy to 
able) 
le in 
idely 
10ns, 
eads, 


page 
n re 
Nus- 
itive 
hich 
nger 








es 








———————— — 


29 CRUSHING AND SCREENING PLANTS 
Austin-Western Company—Bulletin No. 1999 
describes the latest Austin-Western two-unit 
and three-unit portable crushing and screening 
plants which have been developed for either pit 
or quarry use. How these plants are capable of 
delivering high tonnages of aggregate in accu- 
rately controlled sizes; and how the three units 
(primary breaker, primary and secondary) may 
be used separately or in combination, as desired, 
providing flexibility of operation, is contained in 
the bulletin. 


30 DESIGN OF CONCRETE MIXES 

Portland Cement Association—An attractive 70- 
page booklet gives detailed information on the 
design and control of concrete mixes. A few of 
the well-covered topics are fundamental facts 
about concrete and other materials It covers 
mixing, handling and transporting, curing and 
protection and special types of concrete. These 
subjects are illustrated with pictures, charts, and 
diagrams. The Appendix contains specifications 
and tests of interest to contractors. This booklet 
is free, but is distributed only in the United States 
and Canada 


31 DIATOMITE FILTER 

Permutit Co.— Bulletin 3415 describes the opera- 
tion and advantages of the diatomite filter which 
requires less space, saves cost of coagulants and 
saves in amount of backwash water. The im- 
proved type of filter element is completely rigid, 
resistant to corrosion and lacks wires or screens 
which may be easily damaged or clogged. 


32 DIESEL TRACTOR 

Caterpillar Tractor Co.—A 29-page illustrated 
booklet, Form 12676, entitled “‘Caterpillar’’ D8 
Diesel Tractor, has been released Featured in 
the booklet is the D8's ability to get things done 
effectively, efficiently, and with a minimum of 
“time out" for maintenance and repair. Quality 
features of this Diesel track-type tractor are 
discussed and illustrated along with complete 
specifications 


33 DiGesTER 

The Dorr Company—A 4-page booklet describes 
in detail The Dorr Type MA Digester designed 
to combine single-stage digestion, high capacity 
mixing and gas storage. The leaflet contains a 
brief description with photographs and drawings 
of the digester, along with a summary of the ad 
vantages derived from its use 


34 DOORS, STEEL ROLLING 

Kinnear Stanatnstering Company—The advan- 
tages, the economy, the construction features, 
and the general specifications of the various types 
of Kinnear wood and steel upward-acting type 
doors are fully discussed and illustrated in a new 
catalog and data book just published. Known 
as Bulletin 63, it gives information on insulation 
clearance requirements, methods of operations 
and controls, as well as the adaptability of the 
doors for many types of uses, 


35 DRAFTING MACHINE 

Keuffel & Esser Co.—A booklet explains and 
illustrates the construction and time-saving 
operation of the Paragon drafting machine, which 
combines the function of T-square or straight- 
edge, triangles, protractor, and scales into one 
unit easily controlled by the left hand alone, leav- 
ing the right hand free for drawing 


36 DRAFTING SUPPLIES 

Berger Scientific Supplies, Inc.—will furnish 
upon request its well illustrated Catalog ‘‘A’’ de- 
scribing a complete line of drawing instruments, 
slide rules, T squares, curves, triangles, scales and 
other equipment for architects, engineers and 
draftsmen 


37 DRAWING PENCIL 

Eagle Pencil Co.— Will furnish a free sample of 
their Eagle Turquoise drawing pencil in any de 
gree of hardness requested 


38 DRY CHEMICAL FEEDER 

Permutit Co.— Bulletin 3156 outlines the princi- 
ples and design of the dry chemical feeder. The 
advantages of this type of feeder are: extreme 
accuracy, wide feeding range, stepless adjustment 
of dosage, reproducibility of feeding rate for any 
feeder setting, adaptability to either acid or alka 
line chemicals 


Order Your Literature Now by 
mailing the coupon on page 90 


to CIVIL ENGINEERING. 
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39 DURAPLASTIC CEMENT 

Universal Atlas Cement Co.—A 20-page, 2-color 
commemorative booklet entitled, ‘‘A Decade of 
Atlas Duraplastic’’ traces the 1939-49 period of 
the origin, development and remarkable use- 
acceptance by the construction industry of Dura 
plastic air-entraining cement With accent on 
pictorial-testimonial presentation, the booklet 
describes how Duraplastic was developed origi- 
nally to solve the problem of concrete pavement 
scaling due to the use of de-icing salts; how it 
succeeded in this objective, from 1939 on 


Prompt return of your coupon 
will bring your literature to you 
sooner. 








40 EFFECTS OF CALCIUM CHLORIDE 

Solvay Sales Div., Allied Chemical & Dye 
Corp.—has prepared a 40-page semi-technical 
booklet, of interest to architects, engineers and 
others concerned with specifications, design or 
production of Portland cement concrete. This 
booklet contains tables, graphs and charts cover 
ing setting time, early strength, curing, slump, 
density, surface wear, shrinkage, and ultimate 
strength. Also shown are effects of varying tem- 
peratures and cold weather, and the results with 
special cements including air entraining, high 
early strength and low heat cements 


41 ELECTRIC SHOVEL 

Harnischfeger Corp.—-Leading the field in elec 
tric shovel developments, P & H's “Magne- 
torque’’ hoist drive, ‘‘Magnetron’’ control, inde 
pendent propel, air-filtered cab, positive steering 
and the many other outstanding features of P & H 
diesel electric and full electric shevels are fully 
described and illustrated in Bulletin X 83-1 


The Ninth of a Series in the interest of more efficient use of steel...a vital American resource 





Standard Sizes of New A.S.T.M. 
Serial Designation 
A305-49 Table | 









NOW... Available by Number in 





Thanks to A. S. T. M. specification A305-49, designers now have a more efficient 
bar for concrete reinforcement . . . one that provides increased anchorage 
which when properly used will give appreciable savings in steel and concrete. 
Advanced design Laclede Multi-Rib Reinforcing Bars exceed the A305-49 
specification. They are available in uniform round sections in all standard sizes 


and can now be ordered by number. 


TABLE | A.S.T.M. SERIAL DESIGNATION A305-49 


Dimensional Requirements for Deformed Steel 


Bars for Concrete Reinforcement 














NOMINAL DIMENSIONS ROUND SECTIONS REQUIREMENTS OF DEFORMATIONS 
Bor ~ Unit Wt.| Diameter-inches| Cross Sectional | Perimeter Max. Avg. } Min. Height | Max. Gap. 
is Lbs. /Ft. Decimal Area Sq. Inches Spacing Inches Inches inches { 
3 0.376 .375 0.11 1.178 0.262 0.015 0.143 
4 0.668 -500 0.20 1.571 0.350 0.020 0.191 
5 1.043 625 0.31 1.963 0.437 0.028 0.239 
6 1.502 750 0.44 2.356 0.525 0.038 0.286 
7 2.044 .875 0.60 2.749 0.612 0.044 0.334 
8 2.670 1.000 0.79 3.142 0.700 0.050 0.383 
9* | 3.400 1.128 1.00 3.544 0.790 0.056 0.431 
10* | 4.303 1.270 1.27 3.990 0.889 0.064 0.487 
11* | 5.313 1.410 1.56 4.430 0.987 0.071 0.540 


























*These sections have the same weight and area as bors formerly known as 1” Sq., 1%” Sq. 


ond 1%" Sq 







About specifing LACLEDE MULTI-RIB BARS on your jobs 


tChord of 124% of Nom. Perimeter. 
°Bor numbers are based on number of Ye” included in the nominal diameter of the bar section. 


— Write us — 





LACLEDE STEEL COMPANY 


Producers of 
Construction Steel 


St. Louis, Mo 
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WE USED “GUNITE”’ TO MAKE A 
STADIUM BETTER THAN EVER 


Above is shown the stadium of Sharon 
High School at Sharon, Penna. This is 
a poured concrete structure, built in 
1933. After only eight years dis- 
integration was very serious and en- 
dangered the stability of the structure. 


In 1941 we were called upon to 
strengthen and recondition this stadium, 
which we did with reinforced “Gun- 
ite” of two inch minimum thickness. 


EMENT GUN COMPAN 


‘GUNITE CONTRACTORS 


GENERAL OFFICES —~ ALLENTOWN, PENNA USA 





The view to the left shows the chip- 
ping and sandblasting completed and 
the reinforcing mesh in place. To the 
right is the completed job, better than 
when new. 


The use of ‘‘GUNITE’’ for repair and con- 
struction of reservoirs, bridges, buildings, etc., 
is illustrated and described in Bulletin B2400. 
We will gladly send a copy at your request. On 
your letterhead, please. 


MANUFACTURERS 
OF THE 


CEMENT GUN 











BENEFITS PROVIDED BY A.S.C.E. 
GROUP INSURANCE PLAN 





(Female Members and Male Members 


Its Your Insurance Plan. 
The Board of Direction considered it 
for two years. 


An Independent Actuary approved it. 
Legal Counsel reviewed it. 





FOR ACCIDENTAL INJURY Plan A Plan B 
A Weekly Indemnity for Total Disability beginning from the 
PAYS ... first day and payable up to five years...........0s0005 ° $50. $25. 
A Weekly Indemnity for Partial Disability beginning from 
PAYS ... the first day and payable up to four weeks............. . $25. $12.50 
Actual Medical Expenses up to one week's indemnity in case 
PAYS . . . of non-disabling injuries... ......0cccceccccsececccecs $50. $25. 
FOR DISABILITY DUE TO ILLNESS 
A ne Indemnity . . . whether confined to the house or 
not _—s with the eighth day and payable up to 
PAVS «oo ORO POM cece cccccccccesccccsoesenececccccececocccs $50. $25. 
FOR ACCIDENTAL DEATH and DISMEMBERMENT 
FOUEe 0 vc CRED OE EMcccnccccoccocececcceccescocecceccecseses $5000 $2500. 
Loss of any two members..... 66sec ccc cccccccecacecees 5000. 2500. 
Loss of Sight, or Speech and Hearing... ...........0005. 5000. 2500. 
Loss of one member or Speech or Hearing............... 2500. 1250. 
Loss of Entire Sight of One Eye... ... 2... cccccceeeecces 2500. 1250. 
Loss of Thumb & Index Finger of Either Hand............. 1250 625. 
The above amounts are payable in addition to any other indemnity provided in the policy. 
PLAN COVERAGE PREMIUM 
AC) $50.00 Weekly indemnity $82.00 Annual 
$5,000 Principal Sum $41.50 Semi-Annual 
BC) $25.00 Weekly indemnity $41.00 Annual 


$2,500 Principal Sum 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Pc casccccacsecedeseccesssctasseseeons 

Your Society will continue to a cuincdaniventeisidliadiedtsdeautae 
supervise it. 

GY ooo ccccccccccccccccese State.......... 


$21.00 Semi-Annval 
over age 65 entitled to Plan B only.) 


Smith & Sternay, Inc. 
Barr Building 

910 17th St., N.W. 
Washington 6, D.C. 


Please send me an application blank. 
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42 ELEVATED WATER TANKS 


Chicago Bridge & Iron Co.—has recently revised 
its 20-page booklet describing the advantages of 
using elevated steel tanks to provide gravity 
pressure in municipal water works systems and 
in private systems supplying water for general 
service and fire protection at industrial plants 
The booklet entitled ‘‘Horton Ellipsoidal- Bottom 
Elevated Steel Tanks of Welded Construction” 
contains illustrations of 7 elevated water tanks 
of various sizes; a table of standard capacities: 
and a page of drawings showing construction 
details 


43 ENGINEERING INSTRUMENTS 

WwW. & L. E. Gurley—An illustrated 64-page 
catalog, No. 50, describes the complete line of 
Gurley engineering instruments. Description 
and specifications of several types of transits, 


levels, alidades, leveling and stadia rods, and 
plane tables with accessories is listed. Dip 
needle, cruising and geologists compasses are 
included. 


44 FACILITIES a PRODUCTS 

Newport News Shipbuilding & Dry Dock Co.— 
Illustrations on everyone of the 40-pages of this 
attractive book show some of the company's 
facilities and products in the process of manufac 
ture. A wide range of facilities as to function, 
type, and capacity, together with a trained or- 
ganization, are needed for the building of large 
compact vessels, producing rayon-yarn-spinning 
machinery, steel pipe lines, tanks, valves, gates, 
and a variety of equipment designed especially 
by the user. The company has long been pre- 
eminent in the manufacture of hydraulic turbine: 
with installations throughout the world 


45 FEEDER FOR DRY MATERIALS 

Omega Machine Co.— Bulletin 20-23 describes a 
loss-in-weight type gravimetric feeder which 
handles almost any granular or powdered ma- 
terial, including lumps to 1'/¢ in. The feeder 
weighs, feeds, and records with an accuracy of 
99% or better. Bulletin shows operating mech- 
anism and auxiliary equipment, lists materials 
fed, and gives data for proportional control 


46 FILTER GAUGES 

Simplex Valve & Meter Co.—-A complete de- 
scription of the standard forms of filter plant 
gauges are offered in Bulletin No. 1,000. These 
gauges cover the new streamlined design utiliz- 
ing circular rate of flow and loss of head chart and 
circular indicating dials. It is illustrated with 
photographs and dimension drawings showing 
methods of mountings of filter rate, loss, sand 
expansion, elevation and large dial wash water 
gauges. 


47 FOOTWALKS 

Wm. F. Elemp Co.—offers its 1949 edition of their 
catalog entitled “‘Klemp Open Steel Grating and 
Stair Treads, the Perfect Structural Steel Floor- 
ing,” containing information on riveted and 
welded grating, structural steel footwalks, bridge 
decking and drain grating, for use in refineries, 
power houses, sewerage units, mezzanine storage 
rooms, catwalks, heavy industries, bridges, etc 
Fully illustrated, the book includes a safe-load 
table, and complete engineering data. 


48 FOUNDATIONS 
Drilled-In Caisson Corporation—Literature de- 


scribes foundation columns anchored in rock 
sockets; heavy column loads carried on single 
caissons; penetration through any type of soil to 


rock at any depth; examination of rock can be 
made; economy in time and labor; foundation 
bonded in rock; description, design, specifications, 
technica! data 


49 FOUNDATIONS AND HEAVY CONSTRUC- 
TION 


Spencer, White & Prentis, Inc.— Literature on the 
construction of difficult and unusual! foundations; 
description of concrete-filled steel tubes driven to 
rock, including technical data, performance and 
installation, description of Pretest Underpinning 
and the application of the Pretest Method to con- 
struction other than foundations; Pretest founda- 
tions; caissons; foundations under existing build- 
ings; shoring and moving buildings 


50 FOUNDATIONS AND SOIL BORINGS 


MacArthur Concrete Pile Corp.—A booklet giv- 
ing concise data on pile foundations describes 
cast-in-place, composite, steel, sectional pipe, 
timber and H piles. Also given are notes on soil 
and rock exploration, and pile driving problems 
with special notes and engineering information 
covering 40 years’ experience installing cast-in- 
place concrete piles. 
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§1 FOUNDATIONS AND UNDERPINNING 


Underpinning & Foundation Co., Inc.—Of special 
interest to engineers is literature describing steel 
pipe pile foundations and underpinning by pio- 
neers who have specialized in this field; appli- 
cation, design and methods are included. The 
scope of this Company’s work also includes open 
and pneumatic caissons, subway and tunnel con- 
struction, sinking of mine shafts, cofferdams, and 
all other types of substructures and heavy con- 
struction. 


52 FRAME CONSTANTS 


Portland Cement Association—A handbook of 
frame constants—especially useful in frame 
analysis—offers tabulations of fixed end moments, 
and stiffness and carry-over factors for members 
with parabolic and straight haunches. This offer 
is free, but is distributed only in the United States 
and Canada. 


53 GRATING-FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—Catalog F-225 
contains illustrations, descriptions and engineer- 
ing data on grating-flooring, treads and flcor 
armoring (riveted, press-locked, welded types)— 
safe, durable, fireproof, ventilating, clean and 
economical—for industrial, power and refinery 
walkways, stairways, driveways, trucking aisles; 
ship cat-walks and engine room floors and treads; 
locomotive, freight and passenger car runways and 
treads; roadway armoring, expansion joints, 
catch basin covers; bridge decking. 


54 GRID ROLLER 


Hyster Co.—A grid roller consisting of two 5-ft 
diam wheels or rollers attached to a frame for tow- 
ing behind a motor grader or tractor is fully cov- 
ered in an 8-page booklet. The open mesh design 
of the grid surface results in a high degree of com- 
paction in a minimum number of passes. The 
roller may also be used for salvaging and main- 
taining black-top pavement. 


55 GUARDRAIL & BRIDGE RAIL 


Armco Drainage & Metal Products, Inc.—A 16- 
page illustrated and informative booklet outlines 
the factors influencing guardrail design and points 
out how Flex-beam meets highway safety needs 
in a variety of service conditions. Photographs 
show actual installations. The special features of 
Flex-beam—high impact resistance, prevention of 
“pocketing,” economy and adaptability—are dis- 
cussed in detail. Also included are 8 pages of 
basic design data. 


56 HAND LEVEL 


Keuffel & Esser Co.—A booklet describes the 
precision-made hand level for speedy and conven- 
ient surveying. It also explains and illustrates 
how one man can use it for rough grading, locat- 
ing contour lines, etc., and how he, with an assist- 
ant and a rod, can take cross section, set slope 
stakes, etc. 


57 HEAVY DUTY EQUIPMENT 


Caterpillar Tractor Co.—-A complete package of 
heavy duty equipment that is “‘Caterpillar”’ 
powered, features the illustrated contents of a 16- 
page boaklet, Form 12311, ‘Slope State to Final 
Grade with ‘Caterpillar’ Equipment."’ Presenting 
the reader with a detailed method of pioneering 
the land through the application of machines en 
gineered and designed for low cost clearing, short 
haul work and initial cut performance, this book- 
let emphasizes its informative material with pic- 
torially displayed projects 


58 HIGHWAY CONSTRUCTION 


American Association of State Highway Officials 

A 18l-page manual of highway construction 
practices and methods, represents the combined 
judgment of highway engineers throughout the 
county. An adequate description of the nature 
of the work to be performed, the materials to be 
used, the objectives to be attained and the basic 
principles involved are included. A _ ready 
reference for construction personnel and an excel- 
lent textbook for students of highway engineer- 
ing. Price $2.50 per copy, paper back edition 

\. B. There is a charge for this book. Make 
checks payable to the American Association of 
State Highway Oficials. 


Please do not waste material. 
Ask only for what you can use. 
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Your engineering plans 











For the Hudson Pulp & Paper Company, Merritt-Chapman & Scott construct- 
ed all buildings, purchased and installed equipment in this new plant at 
Palatka, Fla. J. E. Sirrine Company —designing engineers. 











when you call in 





MERRITT-CHAPMAN & SCOTT 


When your construction project is assigned to Merritt- 
Chapman & Scott you can depend on close cooperation 

to insure that, completed, it becomes an enduring tribute 

to your technical knowledge and creative thought. To each 
job, large or small, M-C. & S brings an organization with 
extensive experience in every building field...specialized 
facilities that assure speed, economy, and full attention to 
detail. You can count on Merritt-Chapman & Scott to 
work hand in hand with you in solving any construction 
problem. 


MERRITT-CHAPMAN & SCOTT 


COR PORATION 


Founded in 1860 . . . now in our 90th year 





GENERAL OFFICES 


17 Battery Place, New York 4, N. Y. 


Ay. 





BOSTON * CLEVELAND * NEW LONDON ®* PASADENA, TEXAS 
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the exact instrument 
you need from these three 


LOW PRICE MODEL 










Model 
No. 8014 
Price $130.00 
complete with 
tripod 


Finest 12” Dumpy Level available anywhere— 
gives you more features you want, more accu- 
racy, more durability at less money than any 
other instrument. It has dust and dirt-free in- 
ternal focusing and has coated optics for clearer 
distortion-free, sharper images. 


Price $150.00 
complete with 
tripod 


No. 7096 


Here's the standard convertible level for the 
country for the past 30 years! No other in- 
strument has the recognition and acceptance as 
given to the David White Carnegie Improved 
Convertible level. Now it's available to you 
with complete dust and dirt-free internal focus- 
ing and coated optics for clearer, sharper, dis- 
tortion-free images. 


Model 
No. 3000 
Price $165.00 
complete with 
tripod 


The David White ‘‘Universal’’ level-transit is 
the most practical and complete builder's in- 
strument on the market. Now available in a 
new improved model — complete with internal 
focusing, coated optics — guarded vertical arc 
— in tact every possible feature to assure you 
lifetime durability and extreme accuracy. 


HOOSE the exact instrument you need from 

these three. Compare their outstanding fea- 
tures, their precise, yet rugged construction, 
their accuracy and their price with all others. 
Then you'll see why we say you'll buy ‘‘right”’ 
when you buy a David White. For complete 
information on any one or all three of these 
instruments, pn | our nearest dealer — or 
write direct to David White Co., 359 West 
Court Street, Milwaukee 3, Wisconsin. 


We offer com- 
plete, prompt re- 
poir service on 
oll makes of in- 
struments — 
levels, transits, 
theodolites, etc. 


DAVID 


WHITE 


p A 


¢o* 














CATALOG DIGESTS 





59 -Pies 


Bethlehem Steel Co.—A valuable and worth- 
while booklet to the construction engineer is 
Catalog 223. The book thoroughly covers the 
history, characteristics, test pile data, life of steel, 
designs of installations and general specifications 
of H-piles. Dimensions, diagrams, tables, formu- 
las and pictures are included. 


60 HYDRANTS AND GATE VALVES 


R. D. Wood Co.—A 22-page booklet, ‘‘Mathews 
Modernized Hydrant,”’ gives detailed description 
of its various features, with numerous photo- 
graphs and sectional views to clarify the text. 
Appropriate space is devoted to the removable 
barrel, containing all the working parts, to the 
completely revolving head, and to the Sand-Spun 
protection case. A portion of this booklet is an 
illustrated treatment of gate valves that stay re- 
liable under severe service conditions. 


61 HyDROPEL 


American Bitumuls Co.—An illustrated booklet 
describes Hydropel—an integral waterproofing 
admix of remarkable efficiency for concretes and 
mortars It also protects concrete against 
alkaline salts and freeze or thaw actions It 
improves workability and allows added flexure 


62 INFILTRATION COLLECTORS 


Ranney Method Water Supplies, Inc.—A seven 
teen-page booklet, entitled ‘‘Industrial and 
Municipal Water,"’ describes the basic principles 
involved in the design and construction of hor- 
izontal infiltration collectors. ‘Included are a list 
of completed installations and reprints of several 
technical articles which summarize actual oper- 
ating experience. Four diagrams and eight con- 
struction photographs illustrate the text of the 
booklet 


63 INTERMEDIATE PLANT 


Barber-Greene Co.— This unusual piece of prod 
uct literature points to a trend in road building 
Valuable information on the development of a 
logical and economical road building and main 
tenance program is given. Consisting of eight 2 
color pages, Bulletin 848 shows drawings and 
photographs of typical plant set-ups, pictures of 
operating plants, and important components of 
B-G units used in the production of low cost, 
long-lasting roads 


64 IRON-CLAD CONCRETE FLOOR 


The Master Builders Co.—A 36-page illustrated 
booklet showing that the Masterplate floor, hav- 
ing an iron-armored surface about '/s in. thick, 
wears at least 5-6 times longer than a plain con- 
crete floor. Discusses the additional features of 
spark resistance, easy-to-clean, color, static dis- 
semination, non-dusting, corrosion resistance, 
non-slip and economy. Job pictures show typical 
installations. Booklet gives detailed directions 
for laying a Masterplate floor—for both new 
construction and resurfacing old floors. 


65 KODAGRAPH REPRODUCTION 


Eastman Kodak Co.—A new 20-page illustrated 
booklet describing features and advantages of 
Kodagraph papers, cloths, and film and their 
value in different types of drawing and document 
reproduction is offered. The photographic nature 
of these products, plus their suitability for use 
with present equipment, is emphasized 


66 LEROY LETTERING EQUIPMENT 


Keuffel & Esser Co.—Leroy lettering equipment 
enables any draftsman to do perfect lettering 
with speed and ease. Fully illustrated, this book- 
let gives complete information on Leroy lettering 
sets, templates, scribers, pens and accessories 
Leroy templates are available in a wide range of 
styles and sizes, including regular Gothic, re- 
verse, condensed and outline Gothic, Chelten- 
ham and Greek alphabets; electrical, welding, 
map and geological symbols and isometric draw- 
ing 


When ordering literature for 
which there is a charge, please 
make checks payable to the 
company offering the material! 











PROFESSIONAL 
GUIDE 
for 
JUNIOR 
ENGINEERS 


THIS 56-PAGE PUBLICATION, 
ISSUED BY THE ENGINEERS’ 
COUNCIL FOR PROFESSIONAL 
DEVELOPMENT, WAS WRITTEN 
BY THE LATE DR. WILLIAM 
E. WICKENDEN, AND EDITED 
BY G. ROSS HENINGER. 


The book seeks to give the young 
engineering graduate a sense of 
professional values in chapters on 
engineering origins and professional 
relationships. Full treatment is 
given to the practical side of getting 
an engineering job and of advancing 
in the profession. Also included is 
the Council's credo ‘Faith of the 
Engineer," a self-appraisal ques- 
tionnaire, and the Canon of Ethics 
for Engineers. 


PRICE $1.00 


(25% DISCOUNT AL- 
LOWED ON 10 OR 
MORE COPIES) 


SEND AT ONCE 
USING THE COUPON 
BELOW 


Engineers’ Council for Professional 
Development 


29 West 39th Street, 
New York 18, N. Y. 


Please forward a copy of “A Profes- 
sional Guide for Junior Engineers.” Pay- 
ment is enclosed. 


Name... 
Address . .. 


City . 
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BORING 
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.. . based upon 
the best soils 
engineering 
practice. 





Dry Subgrades 
Guaranteed 
Whenever a 


MORETRENCH 
WELLPOINT 


SYSTEM 
is used 





‘YEARS OF EXPERIENCE PLUS 
THE BEST PUMPING EQUIPMENT 
| OF ITS KIND — THAT'S WHY. 





This proven method of han- 
dling wet excavation profit- 
ably is explained in our cata- 
log. We will be glad to send 
you a copy promptly 


MORETRENCH CORPORATION 


WEST STREET 
NEW YORK 


H st 
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CATALOG DIGESTS 








67 MECHANICAL PIPE JOINTS 


R. D. Wood Co.—A 4-page leaflet describing 
mechanical joints that meet the requirements for 
permanent tightness of pipe joints under condi- 
tions of deflection, expansion, contraction and 
vibration. They are designed for high-pressure 
lines for oil, gas, water, steam, or chemicals 


68 METERING WATER FLOWS 


R. W. Sparling— Meters that can be completely 
installed and maintained on main lines by water 
department personnel are gaining ever-wider 
acceptance Bulletin 310 illustrates the adapt 
ability of the propeller-type meter for long serv 
ice, accuracy, conservation of pressure, and sim 
plicity of operation Accuracy curves, instal 
lation suggestions, and details of instruments 
are given, with prices, etc 


69 METRIC WALL CHART 


Mayo Tunnel Equipment Co.—A wall chart has 
been designed for the rapid conversion of meters 
to feet and inches. It is stated to be very valu 
able to engineers who must frequently convert 
meters to feet, or vice versa 


70 MmMixeED FLOW PUMPS 


Economy Pumps, Inc.— Mixed Flow Volute Type 
Pumps are the subject of a new catalog No. F 
1049 Designed for high speed transfer of liquids 
that may contain light solids, Mixed Flow Pump 
applications include sewage disposal, irrigation, 
raw water pumping, reduction, and similar pump 
ing operations. The catalog features construc 
tion details, photographs, drawings, and a selec- 
tion table covering applications of these Pumps 
of various sizes 


71 MODERN WATER PRE-TREATMENT 


The Dorr Co.—-A new 8-page, 2-color leaflet con 
tains brief descriptions and photographs of all 
Dorr equipment available for water pre-treat 
ment in the municipal and industrial fields. Also 
included in Bulletin 9141 are flow diagrams and a 
convenient table of basic design data for plant 
units treating various types of water 


72 MOTOR GRADER 


Allis-Chalmers Mfg. Co.—-A 6-page leaflet cover 
ing the 34.7 hp Model D motor grader has just 
been released This 2-color bulletin introduces 
a new machine with several popularly accepted 
big grader features such as tandem rear-wheel 
drive, tubular frame design, and rear-mounted 
engine-transmission construction for improved 
visibility A liberal amount of action pictures 
illustrate the “‘D's"’ ability to cope with low cost 
maintenance and light construction work 


73 MOTOR GRADERS 


Caterpillar Tractor Co.—A 16-page booklet en 
titled “* ‘Cat’ Motor Graders Do the Job,” 
designated as Form 12258, has been released 
Illustrated with applications of precision ditching, 
bank shaping, general road maintenance, mixing 
road surfaces, terracing and snow removal, this 
publication offers performance records on coast 
to-coast projects by these units 


74 MOTOR OIL 


Standard Oil Co. (Indiana)—The booklet en 
titled ““Stanolube HD Motor Oil" is a technical 
description and definition of heavy duty motor 
oils, illustrating through charts, photographs, and 
other data how Stanolube HD has demonstrated 
its ability to cope successfully with the most dif 
ficult problems of lubrication in automotive, 
diesel and H._D. engines 


75 NEW CONCRETE ERA 


Lone Star Cement Corp.—40-page illustrated 
booklet summarizing facts disclosed by condition 
survey, after two decades in service, of the first 
highways, buildings and other structures in this 
country concreted with high early strength port 
land cement Also contains factual information 
showing where the use of Incor 24-hr cement 
saves time and reduces construction costs 


76 NON-CLOG PUMPS 


Economy Pumps, Inc.— Applications for vertical 
non-clog open shaft pumps include sewage dis 
posal, flood control, reduction, drainage of liquid 
containing sand or silt, food pulp distribution, 
and use in paper mills for stock pumping, water 
supply, and overflow. Complete selection table 
included in catalog No. F-249 





GIVING YOU MORE 


Good 
Features 


Industrial Plant Superintendents, Water 
Works Engineers and Municipal Executives 
throughout the nation readily agree that 
Layne Well Water Systems and Layne Ver- 
tical Turbine Pumps have more good features 
than any other make. Such acceptance is due 
to Layne's extraordinarily fine designing, pre- 
cision manufacturing and definitely superior 
installation methods. Furthermore there is a 
distinct advantage in owning water producing 
equipment built by an organization that is 
always ready and in a position to provide 
efficient repair and maintenance service when 
—and if needed. Hundreds of large water 
users of all kinds have found Layne equipment 
to be thoroughly dependable under every 
condition. 

If you are in need of more water or want 
to consider the installation of a system of 
your own, the Layne organization is ready to 
offer experienced exploratory service, sound 
engineering advice and dependable construc- 
tion plans. You incur no obligation in asking 
for this aid. For such service, catalogs, bulle- 
tins, etc., address 


LAYNE & BOWLER, INC. 
GENERAL OFFICES, MEMPHIS 8, TENN. 


Taynr 


BUILDERS OF HIGH EFFICIENCY 








ASSOCIATED COMPANIES: Layne-Arkansas Co., 
fa 


Stuttgart, Ark. Layne-Atiantic Co., Norfolk. V *. 
Layne-Central Co., Memphis, Tenn. Layne-Northern 
Co Mishawaka, Ind * Layne-Louisiana Co Lake 
Charlies. La. Louisiana Well Co., Monroe, La. * 
Layne-New York Co., New York City * Layne-Northwest 
Co., Milwaukee, Wisc. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Pacific, Inc., Seattle, Wash. * The Layne-Texas 
Co Ltd., Houston, Texas * Layne-Western Co., Kansas 

Mo * Layne-Minnesota Co., Minneapolis, 
Minn * International Water Corporation, Pittsburgh, 
Pa. * International Water Supply, Ltd., London, Ont., 
Can. * Layne-Hispano Americana, 8S. A., Mexico, D. F. 

General Filter Company, Ames, Iowa 
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SPARLING MAIN-LINE METERS | 





DIFFERENTIAL VALVE 





ee 


The standard 6-inch Sparling Meter 
accurately registers flows from 90 gpm 
to over 900 gpm. To read flows as low 
as 15 gpm on a 6-inch main, install the 
SPARLING Compound Meter shown 


ve. 
Loss of head at the high flows is only 


Bulletin 310 comes 
upon request. 
Quotations gladly 
given. 


COMPOUNDING TUBE SECTION 





/ ao 


3 psi. There is only one totalizer to read 
on the Sparling Compound, and instru- 
ments and controls can be added to suit 
the particular need. 


Sizes 6-inch to 36-inch; flanged, bell or 
spigot ends. 





‘ = (a 
“ 
Ce 

LOS ANGELES 54 Box 3277 
CHICAGO 8 1500 South Western 
CINCINNATI 2 626 Broadway 
NEW YORK 17 101 Park Avenue 
BOSTON 8 6 Beacon Street 
SEATTLE 1 1932 First Avenue 
DALLAS 1 726 Reserve Loan Life Bidg. 








10 EAST 40th ST. 

















Send for catalogs 
descriptive of the 
latest foundation 


types and methods. 


SPENCER, WHITE & PRENTIS, INC. 


NEW YORK 16, N. Y. 


602 HAMMOND BLDG., DETROIT 76, MICH. 
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77 OPEN STEEL FLOORING 


Kerlow Steel Flooring Co.—A 40-page catalog on 
open steel flooring for bridges contains latest en- 
gineering information on design and selection of 
grating and stringers. Catalog describes various 
designs and their applications for open flooring 
and filled slabs, with dimension charts, complete 
specifications, selection and installation data for 
each design. 


78 PENCIL SKETCHING 


American Lead Pencil Co.—24 pages of helpful 
illustrated instructions on pencil sketching 
Only 25¢ with two free Venus drawing pencils 
N. B. There is a charge for this book. Make 
checks payable to the American Lead Pencil Co 


79 PILES AND CAISSONS 


Western Foundation Corp.—Piles and caissons 
for every soil and condition of loading are de 
scribed in a 12-page brochure. Featured are 
economical cast-in-place cylindrical piles with a 
large base that carry the structure load to de 
pendable bearing strata at whatever depth it 
may be reached. Sketches in 4-colors show how 
button-bottom, pedestai, caisson and compressed 
concrete piles are cast-in-place. 


80 PiLE, TAPERED TUBULAR STEEL 


The Union Metal Mfg. Co.— Descriptive informa- 
tion and engineering data on Monotube steel piles 
The Monotube is a fluted, tubular steel pile, fully 
tapered or combining tapered and uniform sec- 
tions. It is driven directly with standard pile- 
driving equipment without use of driving core or 
mandrel. Advantages listed easy handling, 
speedy driving, economical field extendability, in- 
ternal inspection after driving, high load-carrying 
capacity with consequent economy per ton of load 
carried. 


81 PNEUMATIC GROUTER 


Mayo Tunnel Equipment Co.—Bulletin No. 13 
illustrates the Mayo pneumatic grouter. Thisisa 
very simple machine and since there are no mov- 
ing parts within the grout, will last for years 
While this machine has only a 3'/: cu ft capacity, 
it will place as much grout as the 10 cu ft ‘‘ Mixer- 
Grouter.”’ 


82 POCKET TRANSIT 


Wm. Ainsworth & Sons, Inc.—A bvoklet describ- 
ing and outlining the use of the Brunton pocket 
transit and accessories is available. The booklet 
shows how horizontal and vertical angles can be 
determined to approximately one degree by using 
an instrument weighing only 8'/: ozs. This will 
be of interest to engineers who have occasion to 
make rough surveys, check grades and levels, or 
lay out roads or lines. 


83 POWER GRADERS 


Austin-Western Co.—A 24-page catalog AD-2112 
pictures and describes the “88-H,"’ the ‘99-H" 
and the Master “99"" power graders with ex- 
clusive all-wheel drive and all-wheel steer. All 
types of work—rough grading, heavy ditching, 
scarifying, snow plowing, terracing and drainage, 
mixing, loading, rolling and bulldozing—are illus 
trated and discussed Included also are brief 
specifications, a description of exclusive design 
features and detailed illustrations of the attach- 
ments. 


84 PRELIMINARY SURVEY PROCEDURE 


American Paulin System—This booklet, avail- 
able without charge to all civil engineers, is pub- 
lished in the interests of greater efficiency and 
economy of time and labor in the making of pre- 
liminary surveys under all conditions. The ob- 
server and author of this work, Raymond A. Hill, 
M. ASCE, explains in detail the practical use of 
the Paulin System Altimeter in connection with all 
branches of preliminary field surveying. Geolo- 
gists, scientists, topographers, surveyors and edu- 
eators will find this book of interest and technical 
value. 


These Catalog Digests cover a 
wide range of subjects. 


Industrial Literature Is Costly. 
Please request only the booklets 
of interest to you. 
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85 PRESSURE-CREOSOTED PILES 


Koppers Co.—A 16-page booklet designed to 
assist engineers in the evaluation of pressure- 
creosoted foundation piles for various types of 
construction projects has been issued. The book- 
let cites important national, regional, and city 
construction codes which allow pressure-creosoted 
wood foundation piles for permanent construc- 
tion. Typical examples of the use of these piles 
are described and pictured 


86 RESTO-CRETE SYSTEM 


Western Waterproofing Co.—‘‘Maintenance and 
Restoration of Concrete Storage Tanks By the 
Resto-Crete System” is the title of a 4-page, 2 
color booklet. Questions, such as, What causes 
damage to concrete masses? and How to recognize 
concrete deterioration are answered in detail 


87 RULING PENS 


Keuffel & Esser Co.—-Leaflet describes Marathon 
long line and wide line pens, which draw five to 
eight times more line between fillings than ordi 
nary ruling pens Five pre-set widths draw uni 
form lines from .009 to .060 in. width. Easy 
to handle for guided curve lines or freehand con 
tour line work. Can be laid down filled without 
leaking 


88 SEWAGE a TRASH PUMP 


Fairbanks, Morse & Co.—A 16-page 2-colored 
booklet is offered on the recently developed single 
passage bladeless impeller. Details of construc 
tion, principal dimensions, selection tables and 
performance characteristics, as well as typical 
specifications are thoroughly covered in Bulletin 
5400K-1 on the vertical and horizontal shaft 
pumps 


89 SEWAGE REGULATORS 


Brown & Brown, Inc.—Bulletin 81 with supple- 
ments A and B describes sewage regulators de- 
signed to automatically control diverted sanitary 
flows from combined sewer systems either by cut- 
ting off such flows entirely during storm periods 
or by governing such diversions to a constant pre- 
determined quantity regardless of storm condi 
tions. Charts for the ready solution of diversion 
problems are included. 


90 SHOVEL FRONT 


Hyster Co.—A new shovel front is the latest addi 
tion to the Hystaway » yd tractor-mounted 
excavator which already provides a dragline 
clamshell, crane and hoe as interchangeable 
features Designed for D7 and D8 “Caterpillar” 
track-type tractors, the shovel mounts on either 
new or used machines, and utility use of a bull 
dozer on the rear of the tractor is possible even 
with the shovel in place. Specifications are avail 
able on Form No. 1130 


91 simPLEX EQUIPMENT 


Simplex Valve & Meter 4-7 7 general de- 
scription of the complete line of Simplex equip- 
ment is offered in Bulletin 002. The bulletin de- 
scribes and illustrates Venturi tubes, rectangular 
and circular chart ty meters, controllers and 
a and methods of auxiliary close-off devices. 
t illustrates type “‘S” parabolic flume, W-K tap 
arrangements, manometers, pilot equipment, air 
inlet and air release valves. 


92 sNOW PLOW-POWER GRADER 


Austin-Western Co.—Bulletin AD-2092 describes 
the Sicard rotary snow master, used as an attach- 
ment with power graders. The advantages of 4- 
wheel drive and steer in connection with rotary 
snow plow operation are fully discussed and illus- 
trated. The controllable wrist-action telescopic 
casting chute of the snow master is shown han- 
dling all types of snow removal including loading 
trucks from either side This catalog describes 
and pictures snow removal under almost every 
condition both in opening and widening streets 
and highways. Brief specifications are also in- 
cluded. 


93 sOIL SAMPLING EQUIPMENT 


Sprague & Henwood, Inc.—-The most complete 
publication on soil sampling equipment is found 
in Bulletin No. 75-A. Types of samples, value 
of samples and sample testing are described in 
this bulletin as well as equipment recommended 
for the taking of the actual sample in various 
formations 
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* Cincinnati's $41,000,000 Terminal, Cin- 
cinnati, Ohio. Over 10,000 Pressure- 
Creosoted Piles in This Project. 


RAILROAD 





P ressure-creosoted piles are 
providing permanent founda- 
tions for thousands of diversi- 
fied structures. Leading engi- 
neers specify their use for so 
many important projects be- 
cause, through the years, pres- 
sure-creosoted piles have proved 
to be permanent, economical and 
dependable. 

Branded Koppers Pressure- 
Creosoted Foundation Piles, in 
sizes up to 130 feet, can be de- 
livered promptly from one of 
our 22 Wood-Treating Plants. 
The next time you have a con- 
struction job that calls for per- 
manent and economical founda- 
tions, let us quote prices on our 
pressure-creosoted piles. 


KOPPERS COMPANY, INC., 
Pittsburgh 19, Pa. 


* One of the World’s Largest Grain Eleva- 
tors, Argentine, Kansas. Founded on 
Creosoted Piles in 1905. 








*Relieving Platforms, Resting on Creo- 
soted Piles, Support New York City’s East 
River Drive. 








' 
a 
* Runways, Newark Airport, Newark, N. J. 
PRESSURE-TREATED WOOD 
99 








Are you ever faced 
with these problems. .. 
SOFT ROCK AREAS, 
BEACH EROSION, 
LANDSLIDES, 
FLOODS? 


SOLVE THESE, AND MORE, WITH 


APPLIED 
SEDIMENTATION 


4 SYMPOSIUM Edited by 
Parxer D. Trask, State of Cali- 
fornia, Department of Public Works 
JUST PUBLISHED: Thirty-five 
articles by specialists explain the 
principles and practical applica 
jons of sedimentation The 
book describes aspects of com 
mon interest to the geologist and 
ivil engineer so that cach can 
understand the other's problems 
and thus cooperate more effec 


tively in their work 


All types of earth materials are 
covered. Included is such essen- 
tial information as strength of 
sediments and their ability to 
support the designated load 
important when building roads, 
uirports, dams, tunnels in soft 
rock areas; information on sedi- 
mentary processes needed to 
yp2 with special pr »blems; and 
properties of the various clay 
minerals and the different effects 
of the base exchange upon clay 


March 1950 707 pages 5.00 


MAIL COUPON 
FOR 10 DAYS’ 
EXAMINATION 
ON THIS 
IMPORTANT 
’ NEW BOOK 





JOHN WILEY & SONS, INC., 
Dept. CE-4-50 


440 Fourth Ave., New York 16,N. Y. 


ricase sc ; me Ww | Jays approval a py Df 
Trask's APPLIED SEDIMENTATION. If I decide to 
ke © he 





the book postpaid 


City zone Mate 
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| | 
| | 
| | 
| | 
| 0k, | will remit $§.00 plus postage; other | 
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94 SOIL STABILIZER 


Harnischfeger Corp.—A 4-page 2-color folder 
describes and profusely illustrates what P & H 
single pass soil stabilizers have accomplished on 
airport runways, highways and streets throughout 
Oklahoma, Nebraska, Kansas, Texas and many 
other states A sectional view of the stabilizer 
along with condensed specifications is included 


95 sPEED-LAY PIPE SYSTEMS 


Albert Pipe Supply Co., Inc.—A 5-page brochure 
describing “‘packaged” pipe line for temporary 
and semi-permanent air, gas and water lines its 
offered This line is available in sizes 2 to 12 in 

or larger if desired It is lightweight, portable 
easily assembled and available for prompt shin 
ment. Includes pipe, couplings, fittings, adapters 
and valves where necessary 


96 sPIRAL HEAT EXCHANGER 


The Dorr Co. A 4-page, 2-color leaflet covering a 
method of heating sewage sludge digesters by ex 
ternal means is offered in Bulletin 6281. It con 
tains photographs and a description of the equip 
ment as well as operating results, design data, ad 
vantages and specifications 


97 STEEL BEARING PILES 


Carnegie-Illinois Steel Corp.—A 100-page book 
presents comprehensive data and illustrations of 
the current practice in the design and use of the 
new steel CBP section bearing piles. In addition, 
there is an extensive review of the use of steel 
bearing pile sections, with records of tests of the 
past uses and applications 


98 STEEL DECK GRANDSTAND 


Pittsburgh-Des Moines Steel Co.—offers a 24 
page brochure describing their steel deck grand 
stand It outlines the various features and 
advantages of this type of construction and de 
scribes the unit type of construction used, per 
mitting ready enlargements of this type of grand 
stand when additional seating capacity becomes 
necessary It includes 50 photographs of grand 
stand installations and a table of seating capaci 


ties 


99 STEEL FLOORING INSTRUCTIONS 


William F. Klemp Co.—offers its 1949 edition of a 
new technical manual entitled, ‘Instructions for 
Laying Klemp Hexteel and Floorsteel."" Hexteel 
heavy-duty surface armor is an open-steel grid, 
solid, enduring and self-anchoring Floorsteel, 
flexible floor armor is an open steel mat. Both are 
used to armor and reinforce bridges, docks, air 
landing strips, loading platforms, industrial 
floors, heavily traveled highways and catalytic 
cracking units The book contains complete en 
gineering data 


100 stTEEL SHEET PILING 


Carnegie-Illinois Steel Corp.—A 56-page booklet 
gives detailed discussion of the uses, characteris- 
tics, and assembly of the three general types of 
steel shect piling sections; the straight web, the 
arch web, and Z-piles. Following this discussion 
are complete tables of wall dimensions, cellular 
structures, accessories, and weights for all sections, 
plus diagrams of the individual sections, walls 
corners, cellular structures, cofferdams, bulkhead 
and piers, and caps or copings 


101 strucTURAL ARC WELDING 


Lincoln Electric Co.—A series of single sheets, 
punched for loose-leaf binding are sent free 
periodically to structural engineers and architects 
Studies are presented of actual applications of 
structural welding as well as theory of design 
Current series of sheets gives methods of analyz 
ing and calculating loads on welded rigid frames 
of various spans and types 


102 structuRAL SHAPES 


Carnegie-Illinois Steel Corp.— Attractive 72-page 
book Hot Rolled Carbon Steel Structural 
Shapes,"’ contains complete properties and dimen- 
sion tables of all available structural shapes, in- 
cluding diagram drawing of each Also includes 
plate size limitations and basic structural data on 
bearing piles, steel sheet piling, floor plate, crane 
rails, and corrugated sheets 


To Save Even One Life- 
Who'd Count The Cost ? 


YOU CAN DO BOTH WITH 


IRVING DECKING 
To Soft 


BRIDGE FLOORING 
To learn How and Why- write for catalog 


IRVING SUBWAY GRATING CO., INC 
ESTABLISHED 1902 
Office and Plant: 5008 27th Street 


\ AWT 1D 
‘ AN YC KK 


Western Division: Foot of Park Ave. 


EMERYVILLE § ALIFORNIA 


WD 


AND 


SIMNIATION CY 


FOR 40 YEARS 


DIFFICULT FOUNDATIONS 
HERCULES STEEL PILES 
UNDERPINNING 


NO JOB TOO LARGE... 
. . . NONE TOO SMALL 


FREE CONSULTATION 
SEND FOR CATALOG 


155 E. 44th Street 
New York 17, N. Y. 





April 1950 * CIVIL ENGINEERING 











ING 











TIDE GATES 





Fig. B-61. Type M-M 


Type M-M (Rectangular) 
Tide Gates are available 
in 37 sizes from 8” x 8” 
to 96” x 96”. Bulletin 
No. 71 describes them 
fully. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 








AGAIN AVAILABLE 


Fenne! Surveying Instruments 





Complete line of high quality, 
economically - priced, transits 
and levels of revolutionary de- 
sign. Lightweight, totally en- 
closed, climate-proof, ideal for 
every typeof construction work. 
. 
Literature and prices available on request. 


NORBERT DIENSTFREY 


478 WATER STREET NEW YORK 2, N.Y. 
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103 sump pumps 

Economy Pumps, Inc.—-Construction details, ap 
plications, and detailed installation drawings of 
Economy VSL and VS general service sump 


pumps are featured in a new catalog These 
pumps are suitable for automatic drainage of 
pits, basements, and similar constructions A 


selection table for specific application of pumps 
ranging in capacity from 30 to 150 U. S. gal per 
min is contained in Catalog No. E-748 


104 SURVEYING ALTIMETER DEVELOPMENT 


American Paulin System—offers their interesting 
and instructive publication entitled ‘Origin and 
Development of the Barometer and Altimeter.” 
This booklet will acquaint civil and field engineers 
with the basic differences bet ween their system of 
instrumentation and all other types in the field of 
surveying altimeters. 


105 surVeyING INSTRUMENTS 


C. L. Berger & Sons—Catalog ‘‘F"’ describes the 
full Berger line of transits, levels, theodolites 
alidades and special instruments made by that 
company for 80 years 4 well illustrated bro 
chure (N 648) is available on request for prelimi 
nary information 


106 suRVEYING INSTRUMENTS 


David White Co.—40 pages of detailed informa 
tion on instruments for engineers, surveyors and 
builders is available Bulletin No. 1050 is pro 
fusely illustrated with the various types of transits 
accompanied with their specifications, levels 
alidades, plane tables, tripods, tapes and survey 
ing instruments for all purposes A price list 
applying to the instruments discussed is included 


107 suRVEYING INSTRUMENTS 


Norbert Dienstfrey—A series of five booklets 
covering the Hammer-Fennel auto-reduction 
tacheometer, light dumpy levels, precise levels 
4 in. transit and the 5 in. precise transit are of 
fered free The instruments are lightweight, 
totally enclosed, climate-proof and ideal for 
every type of construction work 


108 swimmMiING POOL EQUIPMENT 


Permutit Company—Complete information and 
specifications are contained in Bulletin 2157 on 
Permutit recirculation and purification equip- 
ment. This includes information on alum and 
alkali feeds, filters, rate of flow controllers, auto 
matic pH controls, chlorinators, test kits, suction 
cleaners and zeolite water softeners. 


109 tDE Gates 


Brown & Brown, Ine.— Bulletins 69 through 73, 
75 and 76 describe various types of tidal gates, 
both circular and rectangular, and give authentic 
information regarding head losses 


110 TRACTOR SERVICE MANUAL 
Allis-Chalmers Mfg. Co.—A 220-page service 


manual featuring HD-5 crawler has just been 
released A general description of the tractor 
complete specifications and a detailed pictorial 
and written description of the various assemblies 
of the machine, as well as instructions for the 
proper adjustments and repairs when rebuilding 
these assemblies are included This book is 
priced at $3.00 

V.B There is a charge for this book Make 
checks payable to the Allis-Chalmers Mfg. C 


111 TRANSITE PRESSURE PIPE 


Johns- Manville—115 pages of information cover 
ing the whole job of installation from receiving 
and handling the transite pressure pipe to pressure 
and leakage tests of the finished line The sub- 
jects range from excavating the trench, through 
various steps of pipe-assembly to backfilling and 
tamping There are over 100 line drawings illus- 
trating important operations 


112 truck LOADER 


Barber-Greene Co.—S8 graphic, 2-color pages 
describe heavy duty pneumatic-tired loaders 
with hydraulic trimmer Bulletin 543-4 out 
lines every type of application in thumbnail 
perspective drawings. Close-up »hotographs give 
that important “‘factory"’ look inlside at exclusive 
advantages built into the loaders A catalog 
of accessories suggests other applications Copy 
is concise and informative 


For KNOW-HOW «ENGINEERING 
SUPERVISION *EQUIPMENT 


WELLPOINT 
SYSTEM 


The Stang System has proved 
its efficiency and economy on 
both large and small jobs all 
over the United States. Stang 
engineering and supervision 
in planning, installation and 
operation insures a DRY JOB 
at all times. 


JOHNW. STANG 
CORPORATION 
2 Broadway New York 4,N. Y 
2123 S. 56th St. Omaha, Nebr 
8221 Atlantic Av. P.O.Box 631, Bell, Cal 








—Again available 
in a NEW Edition 


HYDROELECTRIC 
HANDBOOK 


by WILLIAM P. CREAGER 
and the late JOEL D. JUSTIN 


A standard reference since 1927, Hydroelectric Handbook 
has been out of print since 1939 while the new edition 
was being prepared. Almost every part of the book 
has been rewritten to include recent advances in 


hydroelectric practice 


Every phase of the subject is completely covered in 
the new second edition, from the factors to be con 
sidered in selecting the site of a power plant to the 
operation of the completed plant. Sufficient informa 
tion is presented to give the engineer a picture of the 
probiems involved, and complete data is provided in 
readily usable form for 
preliminary designs, esti- 
mates of cost, power avail- 
able, and any type of report 
required on hydroelectric 


projects and properties 


1151 pages 
February 1950 $12.50 


EXAMINE BOOK 
FOR 10 DAYS 
- ee ee 

On Approval Coupon 


BJOHN WILEY & SONS, INC. i 
440 Fourth Avenue, New York 16, N. Y. 











Please send me, on 10 days’ approval, a copy ofl 
i Creager & Justin's HYDROELECTRIC HANDBOOK 

If I decide to keep the book, I will remit $12.50 plus | 
g Postage; otherwise I will return the book postpaid i 


7 Name a 
§ Address 7 
a City Zone State . f 
Employed by 
offer not valid outside U.S CE-4-§0 
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Tracing cloth 
that defies 
time 


@ The renown of imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world prefer 
it for the uniformity of its high transparency 
and ink-taking surface and the superb quality 
of its cloth foundation. 

Imperial takes erasures readily, without 
damage. It gives sharp contrasting prints of 
even the finest lines. Drawings made on 
Imperial over fifty years ago are still as 
good as ever, neither brittle nor opaque. 

If you like a duller surface, for clear, hard 
pencil lines, try Imperial Pencil Tracing Cloth, 
It is good for ink as well. 


IMPERIAL 
TRACING 
CLOTH 





cece 5) W 
2 = 
-HR- 
-=s 






SOLD BY LEADING STATIONERY AND DRAW- 
ING MATERIAL DEALERS EVERYWHERE 














CATALOG DIGESTS 








113 1950 trucks 


Ford Motor Company—A comprehensive illus- 
trated and diagrammed folder presents the 1950 
Ford trucks. Discussed within the folder are 
special features, proof that Ford trucks last 
longer, “bonus built” construction, engine and 
cab features, and chassis and engine specifications. 
Each model is pictured and its particular features 
thoroughly explained. 


114 TUNNELING 


Commercial Shearing & Stamping Co.--Now 
available is a text book on tunnels and an intro 
duction to tunnel geology by tunnel men. Entitled 
“Rock Tunneling with Steel Sdpports” by Karl 
Terzaghi, the book deals with specific information 
on tunneling, covering 300 subjects The most 
comprehensive book of its type ever offered to the 
tunnel builder and designer Price $2.50 per copy 
post paid 

VN. B There is a charge for this book 
checks payable to the Commercial 
Stamping Co 


Make 


Shearing & 


115 UNDERWATER SURVEY INSTRUMENT 


Bludworth Marine, Div. of National-Simplex- 
Bludworth—A brochure describing the Model 
ES-123 supersonic echo depth recorder and its 
application is offered. Survey groups and others 
engaged in dredging, excavation, and various silt 
studies will find this underwater survey equip- 
ment most interesting. The instrument provides 
a permanently recorded graph of underwater 
contours as well as the consistency of bottom 
materials Price: $3,300 and up 


116 VeNTuRI METER 


Simplex Valve & Meter Co.—Bulletin No. 400 
describes in detail the operation and installation 
methods of the type H meter register. This is a 
circular-type chart instrument equipped with 
various forms of mountings and arranged for 
operation under the majority of hydraulic head 
conditions A complete pipe size and meter 
capacity table provides a quick and ready ref 
erence when needed. This bulletin is of essential 
interest to any filter plant or sewage plant design 
ing engineer. 


117 VERTICAL BOOM DITCHER 


Barber-Greene Co.—offers Bulletin 44C, an 8- 
page 2-color brochure illustrating and describing 
the more than a quarter century of preference for 
the crawler-mounted Model 44C ditcher Ad 
vantages of the exclusive vertical boom are 
defined A wide range of proven application 
is shown Attention ts called to the most im 
portant mechanical features of the 44C shown in 
photographs 


118 vierators 


Viber Co.—New applications and equipment de- 
velopment on interchangeable vibrator units, 
flexible drive, full depth internal concrete paving, 
rubber-tipped and Model PX-6 external vibrators 
are described in a recently published catalog 
Specifications concerning speeds, weights, sizes, 
types of power, etc., are included 


119 Waste TREATMENT 


American Well Works—Manual No. 149 titled 
“Modern Processes and Equipment for Sewage 
and Industrial Waste Treatment’’ has been pub- 
lished The 24-page book crystallizes the ap 
proach to modern waste treatment methods and 
equipment with illustrations and descriptions 
A new 8-page Technical Supplement “CR” on 
Grit Removal by Velocity Regulations is also 
offered It illustrates and explains the latest 
development in Camp Grit Chambers 


120 WATER CONDITIONING DATA BOOK 


The Permutit Company—has compiled a data 
book which includes complete information and 
tables on: Hydraulics; hardness of water; 
chermicai conversions; coagulation; acid and 
alkali dosages; chemicals used in water treat- 
ment; sodium chloride solutions; Zeolite, Zeo- 
Karb H and De-Acidite reactions; Hot Lime Soda 
Process, sodium sulfite, ferrous sulfate and phos- 
phate dosages; boiler feed makeup; saturated 
steam; temperatures; pH values; solubility of 
oxygen and air, etc. The new edition of this 
Data Book is practically a necessity to practic- 
ing engineers iuterested in water conditioning 
problems! 


Continued on page 104) 





NEW, — EDITION 
| ADMINISTRATIVE DESIGN 
| POLICIES 


including 


Grade Separations for Intersection 
Highways 

Intersections at Grade 

Highway Types (Geometric) 

Rotary Intersections 

Sight Distance for Highways 

Highway Classification 

Criteria for Marking and Signing No- 
Passing Zones on 2- and 3-Lane 
Roads 

AND 
Design Standards for Interstate, Pri- 
mary and Secondary Roads 


For your convenience, the 8 separate 
Design Policies now available only 
in this handy one-volume edition 


$325 per copy 


Order direct from 


American Association of State 
Highway Officials 
1220 National Press Building 
Washington 4, D. C. 





































Get the Facts on 
Sub-Surface Con- 


ditions. 











DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 
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FOR CONCRETE RESTORATION 


BRUNTON 


POCKET TRamsir 





Engineering 


Supply 
House 





Wm. AINSWORTH f SONS, Inc. 





FOR EVERY TYPE STRUCTURE 


C/ 
5 444 THE “LEADER”’ 


You're sure of fully responsible performance 
when you specify Western Waterproofing 
Company .. . assured by trained specialists, 
sound engineering methods, specially pre- 
pared, proven materials, and more than 
35 years’ experience. 
Western Waterproofing Company services 
include: 
@ Weather and Water Damage Protection 
(above-ground and below-ground, interior or exterior) 
Concrete Restoration @ Building Restoration 
@ Building Cleaning 
NO MATERIALS FOR SALE — NATION-WIDE SERVICE 
For specific data on your fields, write: 
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For the Central Valley 
Tracy Pumping 
Plant, 
California. 


These Impellers were 
cast of our special 
“Turbine Runner 
Bronze": Ult. Ten. 
Strength 80,000 Ibs. 
p.s.i.: 40,000 Ibs. 
Yield Point; 20% 
Elongation. Impellers 
ore 145” outside di- 
ameter, and each 
pump is driven by 





22,500 H. P. 
Strength and resistance to Consult us on problems involving: 
erosion are the factors in Pressure-Tightness 


selecting “Turbine Runner Strength and Toughness 


- Corrosion Resistance 
Bronze’’ for these enormous : 
Erosion Resistance 


entrif | " ale . 
* — Frictional Wear Resistance 


AMERICAN MANGANESE BRONZE 





COMPANY 





4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
Pittsburgh, Pa. 41 YEARS’ EXPERIENCE 
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EILUICUN 
DREDGES 


ANY TYPE 
ANY SIZE 
ANY SERVICE 





Only Ellicott offers... 
65 years of experience in 
dredge building; a complete 
line in all sizes; undivided 
your dredge 
is designed, built and deliv- 
ered under one contract. 


responsibility 


Write for catalog: 
ELLICOTT MACHINE CORPORATION 
1607 Bush wes Baltimore 30, Md. 





ELLICOTT 


MacArthur 


ORGANIZED 
1910 


MacArthur 
CONCRETE PILE CORP. 


18 EAST 48th STREET 
NEW YORK 17, N. Y. 


CINCINNATI © BOSTON 
NEW ORLEANS 





CAST-IN-PLACE 
PRECAST 
COMPOSITE 
STEEL 
PIPE 
TIMBER 


PILES 


Also: SOIL AND ROCK BORINGS 
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121 water FILTERS 


Proportioneers, Inc.-—-Bulletin 1800 describes 
Pur-O-Cel Diatomite filters for use in filtration 
of water in municipal and industrial water works 
and in swim pool recirculation systems Engi 
neering data on the application of these filters 
including specification and dimensions covering 
the complete recirculation and purification sys 
tems, are given 


122 WATER FLOW MEASUREMENTS 


Layne & Bowler, Inc.—-A handy pocket-sized 
hooklet entitled, ‘Measurement of Water Flow 
Through Pipe Orifice with Free Discharge,”’ has 
been revised and reissued. Forty fact-crammed 
pages explain the Layne pipe orifice meter 
method of computing water flow. It tells how to 
use it, how accurate it is, gives flow graphs for 
various size pipes and explains the method of 
computation. 


123 WATER POWER EQUIPMENT 


Newport News Shipbuilding & Dry Dock Co. 

An exceptionally attractive book, consisting of 
5 pages, is offered free of charge to engineers 
interested in hydraulic turbines, butterfly valves, 
pressure regulators, penstocks, regulating gates 
and trash rakes The booklet shows various 
plants throughout the United States using this 
equipment Pictures, details of the development 
sectional views, and an interesting synopsis of 
the company’s hydraulic laboratory are included 


7 


124 WATERPROOFING AND 
WEATHERPROOFING 


Western Waterproofing Co.—Specifications and 
advantages of Ironite for protection against sub 
surface water damage are briefly described along 
with Parge, which is used for protection against 
interior wall dampness. Where to use these 
products and how to specify are thoroughly 
coverec 


125 wATERPROOFING—INTERIOR & 
EXTERIOR 


Western Waterproofing Co.—Parge for interior 
surfaces and Dilato for exterior joints are dis 
cussed in a 4-page 2-color folder What is Parge 
and its advantages are discussed Dilato is also 
covered and accompanied with diagrams 


126 WELLPOINT SYSTEM 


Moretrench Corp.—‘‘Working in the Dry with 
the Moretrench Wellpoint System” is the title of a 
64-page catalog describing and illustrating the 
Wellpoint system and its use in dewatering various 
types of construction projects. It is amply illus 
trated with on-the-job photos 


127 WELLPOINT SYSTEM 


John W. Stang Corp.—A new catalog on Well- 
points is being issued It contains illustrations 
and descriptions of many dewatering jobs 
The booklet shows the use of Stang methods and 
equipment employed in small and large projects 


128 WELDED FABRIC 


Wickwire Spencer Steel Div., Colorado Fuel & 
Iron Corp.—-A 2-color folder describes Clinton 
electrically welded fabric which has been success 
fully applied to every form of reinforced concrete 
construction. Some of its many uses are for con 
crete roads, streets, airports, floors pipe, sewers 
and reservoirs Structural advantages, ease of 
use"and standard styles are listed 


129 wire ROPE 


Wickwire Spencer Steel Div., Colorado Fuel & 
Iron Corp.— The new Wickwire rope catalog offers 
a different approach to this difficult subject 
Charts, tables, drawings, and photographs were in- 
cluded to present afresh slant on wirerope. The 
catalog covers the characteristics, care, handling 
and describes wire rope for specific industries 


130 wire ROPE—LIFE AND COSTS 


Wickwire Spencer Steel Div., Colorado Fuel & 
Iron Corp..-Thousands of wire rope users—old 
hands and new——have found “‘Know Your Ropes” 
of inestimable value in lengthening life of wire 
rope. Contains 78 “right and wrong”’ illustra- 
tions, 41 wire rope life savers, 20 diagrams, tables 
graphs and charts 











Polaroid’ 
Photoelastic 
Polariscope 


for Stress Determination 
For either qualitative or quan- 
titative photo-elastic analysis, 
perfection in the projection 
lens system is of major im- 


portance. 





In our new model polariscope of 414” clear 
aperature, the parallel beam is collected by a 
rear el t and d d through a three 
component bene of the Cooke system. In 
the new ae unit (8" aperture) a four 
component lens of the Omnar system is 
used. The image is sharp throughout the field, 
free of aberration, astigmatism, and distortion. 
Literature of new model polariscope 
now available 


POLARIZING INSTRUMENT CO. Inc. 


Mount Kisco, N. Y. 
T. M. Reg. U.S. Pat. Of. Polaroid Corporation 











CONTRACTORS 
for 


DIAMOND ROCK 
CORE BORINGS 


DRY SAMPLE 
SOIL BORINGS 


FOUNDATION TESTING 


PRESSURE GROUTING 


® 
WRITE FOR ESTIMATES 


SPRAGUE & HENWOOD... 
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Open Steel 
CT rehitare| 
“PATHS” 


speed 
maintenance! / 















Can be fitted into any — ~~ = 
area, at any height, 
to form a non-skid, self- 
cleaning, fireproof catwalk. 
walkway, or structural flooring \ 
“path” that gives quicker access to \"/ 
machinery. Permits free passage of light 
and air. Klemp Diamond Riveted Open Steel 
Grating comes pre-fabricated— cut to your 
specifications, ready to install. It contains more 
steel per square foot by weight... you can't 
find a stronger grating! Write today for our 24- 
page bulletin containing handy engineering data. 











DIAMOND 
RIVETED GRATING 








GROUTER AND PEA SHOOTER 
COMBINED IN 1 UNIT! 


Describes 
Money-Saving 
Combination 





Mayo Pneumatic Grouter lowers equipment costs 
because it's readily converted into pea shooter . 
does “double duty.’ Places low pressure grout in 
tunnels, mines, shafts, foundations, railroad sub- 
grades, sunken pavements. Write today. 


MAYO 
TUNNEL & MINE EQUIPMENT 








Robert S. Moy 


/ y 
Cc cl CaeGtacet 


LANCASTER PA 
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ees Finest / 
SURVEYING 


MICRO 


ALTIMETER 


SPEED UP SURVEYS! 
CUT DOWN COSTS! 





MODEL M1 — Intervals of 1’ 
Range 6000’ (—1000’ to +5000’) 


MODEL M2 
Intervals of 2’ 
Range 10,000’ 
(0' to +10,000’) 


MODEL M5 
Intervals of 5° 
Range 15,000" 
(0’ to +-15,000’) 







ACCURATE 
DEPENDABLE 


All models priced $300 complete with leather case, thermo- 
meter, magnifier, operational procedures. 


AMERICAN PAULIN SYSTEM 
1847 South Flower Street - Los Angeles 15, Calif. 








* ALTIMETER 


Floorsteel ge 
“PATHS” | 
make materials 


handling 
EASIER! 






















Roll exible Floorstee! = ‘. 


out like a rug over 

your present floor... fill its s \ 
rugged steel grid with 
concrete or mastic... and you 
have a solid, level, enduring ‘‘path" 
that the heaviest loads roll over, easier. 
Cracks, ruts and potholes will never snag 
your truck wheels again! Floorsteel stays 
smooth, quiet and non-skid, for loads rest on 
its exposed steel edges—not on the 
concrete. Easy to lay, maintenance-free. Send for 
our informative, illustrated bulletin today! 


FLOORSTEEL 


Tee PLERIRLE MOOR amon 
twat #0488 OFT LIKE 4 BUe 
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WHAT WILL 
CALCIUM CHLORIDE DO 
FOR GOOD CONCRETE? 






Here are the Facts 


Here’s a brand new, 40-page 


semi-technical book which, for 
the 
the facts on the use of Calcium 
Chloride Filled with graphs, 
tables and charts and developed through research con- 
ducted by nationally recognized authorities, the book 
contains much material not heretofore available. The 
information contained in this book is primarily of a 
architects, 


first time, clearly presents 


factual nature, of interest to contractors, 


engineers, plant operators and men in the allied fields. 


For example ... DO YOU KNOW?— 


What happens to the strength of concrete when the 
temperature is reduced from 70° to 60°? to 50°? to 
40°? 30°? 20°? 


will do for cool and cold 


What Calcium Chloride 
weather concreting? 


Calcium Chloride is added to air 


What happens when 


entrained cement? . . . high early cement? . . . low 
heat cement? . . . colored cement? 
* The effect of Calcium Chloride on slump? . . . flow? 


workability? . .. density? . . . water-cement ratio? 


. early strength? . . ° 


The effect on setting time? 
ultimate strength? 


How much Calcium Chloride will reduce the curing 


period? 
® The effect on volume change . surface wear? 
are just a few of the questions answered in this 
“The Effects of Calcium Chloride on Port- 
is just off 


These 
new book. 
land Cement” 
Write for your 


there is no . 


the press. 


SOLVAY 


copy today 
P) . 


obligation. 


Calcium 
Chloride 











SOLVAY SALES DIVISION 

Allied Chemical & Dye Corporation 

40 RECTOR STREET, NEW YORK 6, N. Y 
40-page book, “The Effects of 


Please send my free copy of the new 
Please chec 


Calcium Chioride on Portland Cement.” 


Contractor Architect Plant Operator Engineer 
Name 
Company 


Address 


| Forged Steel 
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ALBERT 


“RINGS THE BELL” 
VALVES AND FITTINGS 


Tube Turns—Dresser—Victaulic 


Cast Iron or Steel 


Special Alloys 
Water Main 
PIPE 
Wrought iron 
Steel 
Structural 
Cast tron 
Copper-Steel 
Seamless 
Electric Weld 
Spiral, Lap & Butt Weld 
Shore-Dredge 
Speed-Lay 


SPECIALISTS IN PRE- 
FABRICATED PIPING 


Complete facilities for 
Bending, Coiling, Bevel- 
ing, Swedging, Flanging, 
Grooving, Welding, Cut- 
ting to Sketch, and Thread- 
ing to meet your most 
Bitu- 
mastic or Cement Lining 
—Testing—All meeting 
Standard Specifications. 


rigid requirements. 


IMMEDIATE 
DELIVERY 












Ne. 







PILING—Sheer Piling—Lightweight + Tubular 
—All sizes 

PIPE PILES — Lapweld * Seamless * Electric 
Weld + Spiral Weld 

PILE SHELLS—Spiral Welded + Hel-Cor 
Riveted 

CAISSONS 

PILE FITTINGS—aii types and sizes for steel 
and wood + Cobi Pile Tips * Cast Steel and 


Iron Points * Plates and Shoes + Cast Steel 
and Malleable Iron Sleeves 


CULVERTS—cCorrugated * Spiral or Riveted Steel 


ALBERT 


PIPE SUPPLY CO., 


Berry at North 13th Sts 
Phone EVergreen 7-8100 


INC. 


Brooklyn 11, N. Y 
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KERLOW | 
GRATINGS 


for bridges, highways, 
industrial plants 


Come to Kerlow for every type of 
open steel grating for any purpose. 
Kerlow products include floors, slabs, 
armoring, sidewalks, safety steps, drain 
grates, trench covers, grid trays, tote 
boxes and pallets. Light but strong ad 
durable; self-clearing and fully ventilat- 
ing, easy and economical to install 
and maintain. 

Write for catalogs on types of grating 
in which you are interested. 


KERLOW STEEL 
FLOORING CO. 
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OPEN STEEL FLOORING 
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EWIN ENGINEERING 
CORPORATION 

Design and Construction 

aaventigations Reports Appraisals, Esti- 

mates and Management ey Port 

Facilities, Foundations, Industria! Plants. 

Bridges and Structures. 


P. O. Box 361 Mobile 3, Ala, 


Professional Services 


listed alphabetically by states 


KIDDER & THOMA 
Cadastral Engineers 

Large Scale Cadastral Surveys 

Riparian Rights, Boundary Locations 
Preparation for Trial of Suits, 
Consultations 
Joseph C. Thoma 
4811 Blagden Avenue, N. W. 

Washington 11, D. C 





STANLEY ENGINEERING CRANDALL DRY DOCK 
COMPANY ENGINEERS, INC. 


Consulting Engineers Besin Dry Docks, Shipyards, 








PALMER & BAKER, INC. 
Consulting Engineers for: 
Problems of Transportation, Subaqueous 
Vehicular Tunnels, Rock Tunnels, Utility 
tenace, Bridges, Grade Separations, 
— oe Airports, Traffic Studies, 
roblems, Waterfront & Harbor 

Structures 
Mobile, Alabama 


ALVORD BURDICK & HOWSON 
Charles B. Burdick 
Louis R. Howson Donald H. Maxwell 
Consulting Engineers 
Water Works, Sewerage, Water Puri- 
tion, Sewage Treatment, Flood Relief, 
Power Generation, Drainage, Appraisals. 
20 North Wacker Drive, Chicago 6, Ill. 





JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, water supply, and mul- 
tiple oeoene projects, food and erosion 
control, river basin development plan- 
ning, dems and their foundations, tun- 
nels, marine structures, valuations, rates. 


28 Brookside Drive, San Anselmo, Calif. 


CONSOER, TOWNSEND 


& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
& Drainage, Brid es, Express Highways, 


Paving, lower lants, Appraisals, Re- 
ports, Traffic Studies, Airports 


351 East Ohio Street, Chicago 11, Ill. 





DAMES & MOORE 
Soil Mechanics Investigations 

General Offices 

816 West Fifth Street 
Los Angeles 13 

Regional Offices in 
Los Angeles © San Francisco ¢ Portland 
® Seattle ¢ New York 





FRED C. SCOBEY 


Consultant on hydraulic problems: Water 
conveyance in pipes, canals, tunnels and 
flumes, with or without measuring de- 
vices. Equivalent sizes, aqueducts of 
verious materials, based on their limita- 
tions. Critical review, plans and specs. 
Suggestions for improving impaired ca- 
pecity. Know high velocity structures. 


1063 Euclid Ave., Berkeley 8, Calif. 


DeLEUW, CATHER & COMPANY 


Consulting Engineers 
Transportation, Public Transit and 
Traffic Problems 
Industrial Plants, Grade Separations, 
Railroads, Subways, Power Plants, 
Expressweys, Tunnels, Municipal 


Works 
150 . Lamy | Drive, 79 McAlister St. 
Chicago 6 San Francisco 2 





GREELEY AND HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 So, State Street, Chicago 4, Ill. 





KAISER ENGINEERS, INC. 
General Engineering Services 
1924 Broadway, Oakland 12, Calif. 
TWinoeks 3-4600 
1206 Maple Avenue 
Los Angeles, Calif. 
Prospect 7867 





KUSS & KRING 
Consulting Engineers 
Theodore M. Kuss Charles U. Kring 
Design Investigations Reports 
Industrial & Commercial Buildings 
Bridges, Dams, Foundations 
Harbor Works, Airports 
251 Kearay Street San Francisco 8 
YUkon 6-6426 


HARZA ENGINEERING COMPANY 
Consulting Engineers 
L. F. Harze 
E. Montford Fucik Calvin V. Davis 
Hydro-Electric Power Projects 
Transmission Lines, System Management, 
Dams, Foundations, Harbor Structures, 
il Mechanics 


400 W. Madison St., Chicago 6, Ill. 





SOIL TESTING SERVICES, INC. 


Foundation Borings 
Field and Laboratory Tests of Soils 
Analyses and Reports 
Soil Testing Apparatus 


525 N, Noble Street 
Chicago 22, Ili. 





O. J. Porter & Company 
CONSULTING ENGINEERS 


Airports—Highways—Dams 
Foundation — — Pavements 
516 9th St. 


Sacramento, Cal. 
50 Church St. 415 Frelinghuysen Ave. 
New York City Newark, N. J. 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Water Systems Municipal Improvements 
Power Development Sewerage 
Flood Control Industrial Plants 
Traffic Surveys Recreational Facilities 
Airports Investigations and Reports 
805 East Miller Street 
Springfield, Illinois 





CHARLES B. McADAM 
Consulting Engineer 


Geodetic Cartographic 
Topographic Photogrammetric 
Hydrographic Harbors 


General Domestic and Latin American 


117 Arcade Building P.O. Box 817 
Fort Pierce, Florida 








WILBUR M, WILSON 
Consulting Structural Engineer 
Plans Reviewed. Existing Structures 
Inspected. Design and Inspection 
Problems in Structural Fatigue and 
Structural Welding A Specialty 


119 Talbot Laboratory, Urbana, Illinois 


Railway Dry Docks, Floating Dry Docks, 




















WHITMAN REQUARDT 
AND ASSOCIATES 


Engineers 
RUMMEY-DUFFILL, INC. 
Sewerage and Water Systems, Airports, RU cY-DUPFILL, 
Industrial and Power Plants and Other ye E 
Structures rchitects——-Engineers 
Reports — Designs — Specifications — 
Supervision 80 Boylston St., Boston 16, Mass. 


1304 St. Paul Street, Baltimore 2, Md. 





Airports—Drainage—Electric Power Port Facilities 
Flood Control—industrial Rate Studies Investigation, Reports, Design, 
Sewerage — Valuation — Waterworks Supervision 
Hershey Building, Muscatine, lowa 238 Main St., Cambridge 42, Mass. 
HADES 6 See. IRVING B, CROSBY 
Consulting Engineers Consulting Engineering Geologist 
Bridges — Foundations — Investigations end Reports 
Expressweys — Dems — Reports Dams, Reservoirs, Tunnels, Foundations, 
Groundwater Supplies and Resources 
Monadnock Block Non-Metallic Minerals 
Chicago 6 Beacon Street 
Heyburn Bidg. Dixie Terminal Boston 8, Massachusetts 
Louisville Cincinnati 
SAXE, WILLIAR & ROBERTSON CHAS. F. DINGMAN 
Engineers and Consultents Engineer 
Bridges—Structures—foundations Consultant on Construction Cost 
ndustrial Buildings Valuation of Physical Assets 
Harbor Works—Port Developments Estimates of Const. of 
Investigations — Designs — Specifications Projected Construction or Expansion 
Supervision of Construction Established 1925 
130 W. Hamilton St., Balti 1, Md, Palmer, Mass. 








USE THIS 
PROFESSIONAL CARD 
DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 
of the 


American Society of Civil Engineers 


Your card should be among them. 


Write Today For Rates. 








Additional Professional Cards 
On Pages 108 and 109. 
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FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles M W. Horne 
John we Frank t. Lincoln 
Bion A. Bowman William L. Hyland 


Carroll A. Farwell Howard J. Williams 
Bridges and Industrial Plants 
Water Supply and Sewerage Works 
Port and Terminal Works, Airports 
Boston Seattle New York 


METCALF a EDDY 
Engineers 
tions Reports Design 
upervision of Construction 
and Operation 
Valuation Laboratory 
111 Sutter St, 
San Francisco 4 


Investi 


Management 


Statler Building 
Boston 16 


A. L. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraska 


Hydroelectric Power 
Flood Control 


Dams, 


| HOWARD, NEEDLES, TAMMEN a 
‘BERGENDOFF 


Consulting Engineers 
Bridges and Structures 
Foundetions, Highways 
Administrative Services 
921 Walnut Street 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 





ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage. Ref- 


use Incinerators, Industrial Wastes, City 
‘Planning. 


50 Church Street, New York 7, N. Y. 





EDWARDS AND KELCEY 


Engineers 
Surveys—Reports—Economic Studies— 
Design—Supervision 
Transportation—Trafic—Parking— 


Terminals 
Expressways—Grade Sepe- 


Highways 
Se —Water 


rations— 


210 basket Steet Rowers 2, New Jersey 





BENJAMIN S. SHEINWALD 
Architectural Consultants 
on 
Engineering Projects 
Design—Supervision—Reports 


85 South Street, Boston 11, Mass. 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 

Clason L. Bogert ivan L. Bogert 

J. M. M. Greig Robert A. Lincoln 

Donald M. Ditmars Arthur P. Ackerman 
Water and Sewage Works 

R.fuse Dispose! Industrial Wastes 

Drainage Flood Control 


624 Madison Avenue, New York 22, 
New York 


KNAPPEN TIPPETTS A’ 
"ENGINEERING CO. 
Ports, Harbors, Flood Control Irrigation 
‘ower, Dams, atom Tunnels, 


Hi 
Subweys, Airports, Traffic, Foundations, 
Water Supply, Sewerage, ‘eports, 
Design, Supervision, Consultation 


62 West 47th Street, New York City 





R. M, LEGGETTE 
Consulting Ground Water Geologist 


Water Supply, Salt Water Problems, 
Dewatering, Recharging, Investigations, 
Reports. 


551 Fifth Avenue, New York 17, N. Y. 





THE FRANCIS 
ENGINEERING COMPANY 
Consulting Engineers 
Water Works, Water Treatment, Sewer 
age, Sewage Treatment, Flood Control 
and Drainage, Concrete and Steel Struc- 
tures, ae and Power. Investigetions— 
Reports—Design—Supervision 
Eddy Building, Saginaw, Michigan 
Cutler Building, Rockford, IIlinois 
Johnson Building, Escanaba, Michigan 





ANDREW M. KOMORA 
Consulting Engineer 
Dams, Tunne 
Inderground Powerhouses 
| Hydro-Elect 


31 Vallhalla Drive, Ann Arbor, Michigen 


ric Projects 





HITCHCOCK & ESTABROOK, INC 
Lester D. Lee, Associate 
Consulting Engineers since 1920 
Water, Sewerage, Paving, Power Plants 
Airports, Buildings, Reports & Appraisals 
521 Sexton Building 
Minneapolis 15, Minn. 





BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrial Wastes—Refuse 
Disposal—Municipal Projects 
Airkelds—Industrial Buildings 
Reports—Designs —Estimates 
Valuations—Laboratory Service 


110 William St., New York 7, N.Y. 


JAMES M, CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 


Water Analysis 
Tests of Filter Plants 


HAROLD M. LEWIS 
Consulting Engineer City Pianner 
Municipal & Regional Planning 
Zoning—Subdivisions 
Tralfic—P —Parking 
Urben Redevelopment 
Airports—Related Problems 
Plans—Reports—Ordinances 


15 Park Row New York 7, N.Y. 





OCKWOOD, KESSLER a 
BARTLETT, INC. 


Engineers—Surveyors 


General Engineering Services 
Aerial and Ground Surveys 
Photogrammetric Mapping 
Domestic and Foreign 





Cannon Building, Troy, N. Y. 32 Court St. Brooklyn 2, N. Y. 
CHRISTIAN! & NIELSEN MORAN, PROTIE, MEEMAN 


ENGINEERS 
Harbor Works Bridges Foundations In- 
dustrial Buildings Power Plants Dams 
Tunnels Highways Railroads 

350 Fifth Ave., New York 1,.N. Y. 
Buenos Aires Rio de Janeiro Lima Mon- 
tevideo Caracas Mexico Bogota Paris 
London The Hague Stockholm Oslo 

Copenhagen Cape Town Bangkok 


Consulting Engineers 
Foundations for Buildings, Bridges and 
Dams, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision. 

420 Lexington Ave., New York 17, 


AP. Cor. 614, Caracas, Venezuela 








EUSTIS ENGINEERING COMPANY 
FOUNDATION and SOIL 
MECHANICS INVESTIGATIONS 
Soil Borings—Laboratory Tests 
Analysis—Desiqns —Reports 
922 Grove St. Vicksburg, Miss. 
556 Jefferson Pk. Ave., New Orleans, La. 





BLACK & VEATCH 
Consulting Engineers 
Water Supply Purifications & Distribution, 
Electric Lighting and Power Generation, 
Transmission and Distribution, Sewerage 
and Sewage Disposal, Valuations, Special 
Investigations and Reports 


4706 Broadway Kansas City 2, Mo. 


FRANKLIN D. COOPER 
Consulting Engineer 
Foundations—Design—Investigation 


321 Lansdowne Road Dewitt, N. Y, 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
Engineers 
Airports, Bridges, Tunnels, Highways 
raffic & Transportation Reports, 
Subways, Foundations, Harbor Works, 
Valuations, Power Developments, 
Industrial Buildings 
Dams, Sewerage, Water Supply 
51 Broadway, New York 6, N. Y. 





FRANK L. EHASZ 
Consulting Engineer 


Structures, Bridges, Airports, Parkways 
Design, Supervision of Construction 
Investigations, Reports 


82 Beaver Street New York 5, N.Y. 





MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Ernest W. Whitlock 
G. G. Werner, Jr. 
Investigations, Reports, Plans 
ee. of Construction 
rations 
Aaguiuals and Rates 
25 W. 43rd Street, New York 18, N. Y. 





BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers 50th Year 


Wawets Light and Power, Sewerage 
ports, Designs, Appraisals, Rate 
Investigetions 


Box 7088 Country Club P. O. 
Kanses City, Mo 








HARDESTY & HANOVER 
Consulting Engineers 
Successors to Weddell & Hardesty 
Long Span and Movable Bridges, Han- 
over Skew Bascule, Grade Eliminations, 
Foundations, Other Structures, Super- 

vision, Appraisals, and Reports. 


101 Park Avenue, New York 17, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys, Trunk Main Sur- 
veys, Water Distribution Studies 


Water Measurements & Tests 
Water Wheels, Pumps, Meters 


50 Church Street, New York 7, N. Y. 





SEELYE, STEVENSON & VALUE 


Consulting Engineers 
Successors to 
Elwyn E. Seelye & Co. 


Airports, Soil Surveys, Bridges, 
Stadiums, Docks, Concrete, Highways, 
Steel, Welding Foundations, 
Industria! Buildings 
101 Park Ave., New York 17,N. ¥. 


OLE SINGSTAD 
Consulting Engineer 


TUNNELS 


Investigations, Reports, Design 
Specifications, Supervision 
15 Whitehall St., New York 4, N. Y. 
FREDERICK SNARE CORPORATION 
Engineers-Contractors 
Harbor Works, Bridges, Power Plants 
Dems, Docks and cy 
233 Broadway, New York 7, N 
1400 South Penn Square, Ph jedoivhte 


Santiago, Chile San Juan, P. R. 
Havana, Cube Lima, Peru 
Bogota, Colombia Caracas, Venezuele 





D, B. STEINMAN 
Consulting Engineer 
Bridges 
Design, Construction, Investigation, Re- 
ports, Strengthening Advisory Service 


117 Liberty Street, New York 6, N. Y. 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N. Y. 





WATSON and HART 
Consultants for Civil, Electricel, 
Mechanical, and Textile Engineering 
Problems 


1001 E. Bessemer Ave., 
Greensboro, N. C. 





THE AUSTIN COMPANY 
Design — Construction — Reports 
Plant Location Surveys—Domestic & 

Foreign Work 


16112 Euclid Avenue, Cleveland, Ohio 

New York Detroit Oekland 

Chicago Houston Seattle 
Los Angeles 


Additional 
Professional 
Cards on 
Preceding 
Page. 
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listed alphabetically by states 
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GILBERT ASSOCIATES, INC. 
Professional & Consulting Engineers Suateewe and Combate 
George S. Wall Cyril W. Neff 
City Planning, Housing Projects, 
Hotels, Apartment Buildings 
Surveys, Planning, Design | 
Inspection, Reports | 
20863 Strattord Ave., Cleveland 16, Ohio 
HAVENS AND EMERSON 
W.L. Havens C. A. Emerson 
A. A. Burger F. C. Tolles F. W. Jones 
Consulting Engineers 


Surveys—Design—Supervision 
Domestic and Foreign 
Industrials and Utilities 


412 Washington Street, Reading, Pa. 


WALL & NEFF | 
| 





Engineers 


Industrial Plants—Commercial Buildings 


Water, Sewerage, Garbage, Industrial | —Structures, Bridges—Steel and Rein- 
ero Valuetions—Leboratories forced Concrete, Design and Supervision 
Leader B Woolworth Bidg. eports 


Clevelend 14,0. New York 7, N.Y. 1150 Century Bidg., Pittsburgh 22, Pa. 


JUSTIN & COURTNEY 
Consulting Engineers 
Joel B. Justin Neville C. Courtney 


Dams and Power Problems 
Hydro Electric Developments 
Foundations 


121 S. Broad St., Philadelphia 7, Pa. 





ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Francis S. Friel 
Water, Sewage and Industriel Waste 
Problems, Airfields, Refuse Incinerators, 
Industrial Buildings, City Planning, 
Reports, Valuations—Laboratory. 


121 So, Broad Street, Philadelphia 7, Pa. 
GANNETT FLEMING careony A 
CARPENTER 





MODJESKI AND MASTERS 








AND PARENTS 


This pamphlet has been prepared as an educational 
guide, in order to give something of an introductory 
insight into the profession of engineering. It is 
dedicated to the coming generation of engincers 
and to the constructive contributions which they 
will make to the life and culture of mankind. Con- 
tents of the booklet have been divided into three 
main parts: The Scope of Engineering; Principal 
Branches of Engineering; and References to Voca- 
tional Guidance Literature. 


PRICE $0.15 ($10.00 per 100) 
ORDER NOW—USING THE COUPON BELOW 


Engineers’ Council for Professional Development 
29 West 39th Street New York 18, N. Y. 











Pleas: forward a copy of “‘Engineering as a Career."" Payment 
is enclosed. 
NAME.... 
i in LSC KCA OME ceed eeabanted 
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HUNTING, LARSEN & DUNNELLS 


ER, INC. Consulting Engineers 
lly FM 
Water Works, Sewage, Industrial Wastes | G H. Randall’ J. R. Giese | 
and Garbage Disposal—Roeds, Airports | CW. Hanson H. J. Engel | 
Bridges end Flood Control—iown Design and Supervision of Construction 
Planning, Appraisals, Investigations and Inspection and Reports 
Reports Bridges, puenteres and Foundations 
Harrisburg, Pa. Pittsburgh, Pa. 535 Fink A ie St. Bids. 
ion, Pa. New York N'Y. Harrisburg, Pa. 
as a CAREER 
A MESSAGE TO YOUNG MEN, TEACHERS 





H. S. MATTIMORE 


THE VIBRATION 
ENGINEERING COMPANY E au 
Consultants on Vibration Effects POS SSE 


Blasting Operations Monitored for Sefe 
Limits Using Leet Portable Seismographs 


Dr. L. Don Leet & Harold H. White 
131 North Wyoming Street 
Hazleton, Pa. 


Investigations, Reports, Specifications 
oncrete Construction 
Highwey and Airport Pavements 
Materials and Research Planning 


4226 Elmerton Ave., Colonial Park, Pa. 











GREER & MCCLELLAND 


Consulting Foundation Engineers 


More and More Members | 


Foundation Investigations—engineering 


of the Society 
are using this Service. soil testing—undisturbed sampling end 
| core drilling. 


Is Your Card Here? | 9649 N. Main Houston 9, Texes 








LOCKWOOD & ANDREWS 
Consulting Engineers 


| 
THE McPHERSON COMPANY 
Engineers and Architects | 

| 


Airports, Paving, Industrial Pit ng 
, Drainage & Sewerage, Water Supply, 
ne of oman Soils & Foundations, Power Plants, 
industrial Plants ppreteels Structures, Harbor Works, Valuations 
Reports—Design—Supervision 
Greenville, South Caroline | 


Houston, Texas 








R, J. PUTNEY 


Engineers Consulting Engineer 


Water Supply and Purification 
Sewerage and Sewage Disposal 
Valuations, Laboratory, City 
Planning 


Flood Control Drainage 


Subdivision Municipal 


MORRIS KNOWLES, INC. | 
| 


1312 Park Bidg., Pittsburgh 22, Pe. 1503 Hadley Ave. Houston, Texas 





The Engineers’ Council for Professional Development 


PUBLICATIONS AVAILABLE 
29 West 39th Street, New York City 
PLACE YOUR ORDER NOW 


(1 Annual Report (1948), 40 pp.. 
(C) List of accredited, undergraduate engineering cur- 
ricula, preprinted from (1948) annual report, 10 pp 
(] Engineering as a Career (1942) 36 pp ... 
C) Faith of the Engineer, 1 p. 
Rag paper, 8'/2 x 11” 
17 x 29” 
( Canons of Ethics for Engineers, 1 p. light paper. . 
2-color, rag paper, to frame 
(C) The Second Mile, revised, '49 
C) Professional Guide for Jr. Engineers, April 49, 
CJ) ECPD—A Challenge—15th Anniversary Booklet 
C) Personal Appraisal Form. 


ENGINEERS’ COUNCIL FOR PROFESSIONAL DEVELOPMENT 
29 WEST 39TH STREET, NEW YORK 18, N. Y. 
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INDEX TO ADVERTISERS 


WM. AINSWORTH & SONS 

ALBERT PIPE SUPPLY COMPANY 

ALLIS-CHALMERS MANUFACTURING COMPANY 

AMERICAN ASSOCIATION OF STATE HIGHWAY OFFI 
CIALS ‘ , 

AMERICAN BITUMULS COMPANY 

AMERICAN BRIDGE COMPANY 

AMERICAN LEAD PENCIL COMPANY 

AMERICAN MANGANESE BRONZE COMPANY 

AMERICAN PAULIN SYSTEM 

ARMCO DRAINAGE & METAL PRODUCTS, INCOR- 
PORATED 

AUSTIN-WESTERN COMPANY 

BARBER-GREENE COMPANY 

THE BARRETT DIVISION, ALLIED CHEMICAL & DYE 


with the world’s largest selling CORP inate 
BROWN & BROWN, INCORPORATED 


, CARNEGIE-ILLINOIS STEEL CORPORATION 
CAST IRON PIPE RESEARCH ASSOCIATION 
CATERPILLAR TRACTOR COMPANY 
. CEMENT GUN COMPANY 


CHICAGO BRIDGE & IRON COMPANY 


DRAWING NORBERT DIENSTFREY 
THE DORR COMPANY, INCORPORATED 
PENCILS DRILLED-IN CAISSON CORPORATION 
EASTMAN KODAK COMPANY 
ECONOMY PUMPS, INCORPORATED 
ELLICOTT MACHINE CORPORATION 
@ ACCURATELY GRADED GENERAL ELECTRIC COMPANY 


: GILES DRILLING CORPORATION . 
—in 17 degrees W. & L. E. GURLEY 


@STRONG—the lead is IMPERIAL PENCIL TRACING CLOTH. . 102 
INTERNATIONAL HARVESTER COMPANY 6 and 7 


* 

Pressure-Proofed x IRVING SUBWAY GRATING COMPANY 100 

@ SMOOTH —the lecd is KERLOW STEEL FLOORING COMPANY 196 
. KEUFFEL & ESSER COMPANY . . 102 

* 

COLLOIDAL” processed - WM. F. KLEMP COMPANY . . 105 

KOPPERS COMPANY, INCORPORATED 99 

*Exclusive Venus Potent 

LACLEDE STEEL COMPANY .. 93 

, , , LAYNE & BOWLER, INCORPORATED. . 97 

They hold their points, give x THE LINCOLN ELECTRIC COMPANY 69 

clear, opaque lines for clean, : LOCK JOINT PIPE COMPANY. . d ith Cover 

sharp reproduction. No smudge; ose LONE STAR CEMENT CORPORATION. . 14 

no ghosts from erasures. ny ; MacARTHUR CONCRETE PILE CORPORATION 104 

They’re smooth in action. Lines Finks THE MASTER BUILDERS COMPANY ird Cover 

are uniform in weight and tone. rs ; MAYO TUNNEL EQUIPMENT COMPANY 105 

; : ’ at. , MERRITT-CHAPMAN & SCOTT CORPORATION 

There’s the right degree for . : MORETRENCH CORPORATION 

the tracing paper you prefer. | Saas, 

Better prints—by any process! NATIONAL CLAY PIPE MANUFACTURERS, INCOR 

, PORATED 








PENNSYLVANIA DRILLING COMPANY 
+ 10 . . POLARIZING INSTRUMENT COMPANY 
peRFe® 68 1 PORTLAND CEMENT ASSOCIATION 
ERING — rr yO Dy 


AND FOR REND ve 
er DEGREE 


WITH THE SOFT 


RANNEY METHOD WATER SUPPLIES, INCORPORATED 88 
RAYMOND CONCRETE PILE COMPANY 2nd Cover 
RICHMOND SCREW ANCHOR COMPANY 


S. MORGAN SMITH COMPANY 
SMITH & STERNAU, INCORPORATE D 
LOOK F ) ‘ SOLVAY SALES DIVISION, ALLIED CHEMICAL & DYE 


TRY THEM—on your ; CORP 
GRE é R. W. SPARLING ae oe ee 
drawing board! THE SPENCER, WHITE & PRENTIS, INCORPORATED 
“ : SPRAGUE & HENWOOD, INCORPORATED 
Technical Test Kit—FREE/ CRACKLED STANCAL ASPHALT & BITUMULS COMPANY 
FINISH STANDARD OIL COMPANY (INDIANA) 
AMERICAN LEAD PENCIL CO. : ; JOHN W. STANG 
Hoboken, New Jersey THE TEXAS COMPANY 
eee muememuemen o paaneasere: Compas 
: : UNION METAL MANUFACTURING COMPANY 65 
American Lead Pencil Company Dept. No. CE450 U. & PIPE & FOUNDRY COMPANY ei 
Hoboken, New Jersey U. S. STEEL CORPORATION 1 and 75 
Please send me free Technical Test Kit featuring two 
Venus Drawing Pencils—in these degrees:( )(  ). 


VIBER COMPANY 


WESTERN WATERPROOFING COMPANY 

DAVID WHITE COMPANY 

WICKWIRE SPENCER STEEL DIV., COLORADO FUEL & 
IRON CORP ° 

JOHN WILEY & SONS, INCORPORATED 100 and 101 

R. D. WOOD COMPANY... .. 92 


NAME 





COMPANY 





STREET 





YUBA MANUFACTURING COMPANY 86 
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(0 N k R ETE is the answer to YOU" main problem 





ABOVE: Continuous walls of dense, smooth 

onecrete which cannot tuberculate or corrode 

sure permanent high carrying capacity to 
< Joint Cor ete *ressure Pipe. 


luberculated mains—corroded mains—leaky mains—all cost munici- 


en 


- 


palities, taxpayers and industry immense sums every year in added : - < 
- a 
“a oe 
pumping costs, maintenance and repairs. Yet. by the use of Lock ~ 


Joint Concrete Pressure Pipe, all of this unnecessary expense could 
tuberculated condition of this metal- 


be eliminated , , its carrying capacity by 50 


1. LOCK JOINT PRESSURE PIPE 2. LOCK JOINT PRESSURE PIPE 


does not tuberculate . does not pit or perforate from 
electrolysis or corrosion 

No excessive pumping costs : ; 

No cost for major repairs 


No periodic cleaning costs 
RESULT : RESULT No cost for periodic patchwork 
No loss of income from inadequate 


delivery of water to the consumer No loss of revenue while the line is shut 


down for emergency repairs. 


Conside 


fransiission 


Lock Joint Pipe Company for over forty years has specialized exclusively in 
the manufacture of reinforced concrete pipe for water supply and transmis- 
sion mains as well as for sewers, culverts and subaqueous installations. 


LOCK JOINT PIPE COMPANY 


P.O. Box 269, East Orange, N. J. 

PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., Detroit, Mich 
BRANCH OFFICES: Casper, Wyo. * Cheyenne, Wyo. * Denver, Col. 
Kansas City, Mo. * Valley Park, Mo. * Chicago, Ill. * Rock Island, Ill. 
Wiehita, Kan. * Kenilworth, N. J. * Hartford, Conn. * Tucumcari, N. Mex. 

Oklahoma City, Okla. * Tulsa, Okla. 

















